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The  End  Rings  Are  Cast 
Directly  to  the  Rotor  Bars 

To  the  casual  observer  this  important  feature 
may  have  small  significance — but  it’s  plain 
to  the  experienced  industrial  operator. 

To  the  man  who  knows  motors  and  motor 
troubles  this  feature  eliminates  chance  for 
power  loss  and  heating  due  to  loose  bars  which 
is  characteristic  of  soldered  connections. 

The  casting  of  the  bars  to  the  end  rings  in¬ 
sures  a  perfect  electrical  and  mechanical  joint. 

Besides  this  vital  superiority  there  are  two 
features  possessed  only  by  Howell  Motors 
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which  set  them  out — and  mark  them  as 
the  most  effective,  most  reliable  equipment,  in 
the  pol3q)hase  motor  field.  One  is:  the  Patented 
Rotor  Re-Centering  bearings,  which  com¬ 
pensate  for  wear,  making  it  easy  for  any  work¬ 
man  to  recenter  the  rotor  in  a  very  few  minutes 
and  consequently  to  maint^  the  original  air 
gap  or  clearance  at  all  tinies.'  The  other  is: 
all  Howell  Motors  are  wound, with  enameled 
double  cotton  covered  wire,  insuring  against 
weak  spots  in  the  insulation  or  grounding  in 
service  even  under  damp  and  dusty  conditions. 
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fill  in  valleys  to  the  extent  of  this  excess.  So  large  is  the  heating  demand  for  even  small  installations,  however,  that 
it  is  not  probable  this  service  could  be  extended  to  the  community  at  large,  or  it  would  soon  cease  to  become  an  auxiliary 
load  and  would  absorb  the  main  output  of  the  power  company.  The  two  sides  of  this  question,  as  they  have  been  worked 
out  in  the  Northwest,  are  ably  presented  in  the  articles  by  V.  H.  Greisser  and  J.  O.  Ross  appearing  elsewhere  in  this  issue. 
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TO  THE  AMERICAN  BOY 

IN  RECOGNITION  OF  HIS  STURDY  PATRIOTISM  AND  THE  WORTH  OF  HIS  ENTHUSIASTIC¬ 
ALLY  RENDERED  WAR  SERVICE,  THE  BOY  SCOUT  WEEK  OF  JUNE  8TH  TO  JUNE  14TH 
WAS  DEDICATED.  MISCHIEF,  PROMISE,  GOOD  INTENTIONS,  ROMANTIC  IDEALISM  AND 
OUTWARD  SCORN  — JUST  BOY  — IN  HIM  LIES  ALL  THE  HOPE  WE  HAVE.  WHAT  ARE 
YOU  DOING  TO  HELP  THE  BOYS  OF  YOUR  COMMUNITY? 


Not  since  the  thrilling  pre-exposition  days  of 
the  Panama-Pacific  Exposition  has  such  enthusiasm 
Y  pervaded  the  West  in  matters 

e  ear  electrical  as  is  today  manifest 
•  A  on  all  sides. 

^  The  announcement  of  the 

National  Electric  Light  Association  at  Atlantic  City, 
in  recent  convention  assembled,  to  the  effect  that 
the  next  gathering  will  be  held  in  Los  Angeles,  has 
met  with  cordial  and  enthusiastic  response  from  all 
sections  of  the  West. 

It  is  most  generally  conceded  that  in  the  district 
west  of  the  Rocky  Mountains  the  method  electrical 
has  developed  to  a  degree  nowhere  else  in  the  world 
attained  today.  With  recent  census  statistics  point¬ 
ing  out  an  intensive  use  of  electricity  per  capita, 
four  times  that  of  the  district  east  of  the  Rockies, 
and  an  undeveloped  potential  water  power  of  twice 
that  of  the  remainder  of  the  nation,  the  setting  for 
the  1920  convention  could  hardly  be  more  fortunately 
chosen. 

Already  men  of  the  industry  in  the  West  are 
planning  to  make  this  great  gathering  one  long  to  be 
remembered  in  the  annals  of  the  electrical  industry. 

While  it  is  too  early  to  definitely  formulate  the 
program  in  detail,  the  consensus  of  opinion  seems  to 
favor  the  holding  of  the  first  day’s  session  of  the 
convention  at  Los  Angeles  as  a  special  setting  for  the 
Pacific  Coast  Section,  N.  E.  L.  A.,  in  which  the 
national  membership  will  be  invited  to  participate, 
and  then  later  to  turn  over  the  sessions  to  the 
national  organization,  thus  making  possible  the  keep¬ 
ing  alive  of  individuality  in  the  West  for  the  Pacific 
Coast  Section  and  at  the  same  time  making  possible 
an  introduction  of  our  eastern  visitors  to  some  of 
the  unique  problems  here  encountered  and  the  pro¬ 
gressive  manner  in  which  they  are  attacked. 

It  is  also  suggested  on  all  sides  that  entertain¬ 
ment  features  both  for  pleasure  and  for  instruction 
be  undertaken  on  a  far  more  extended  scale  than 
ever  before  attempted.  It  is  proposed  that  the  entire 
state  of  California — known  the  world  over  as  the 
most  wonderful  and  enjoyable  outdoor  exhibit  in 


existence — be  made  possible  for  visitation  and  in¬ 
spection. 

To  this  end  some  of  our  model  contractor-dealer 
stores,  where  the  California  Electrical  Cooperative 
Campaign  has  worked  such  wonders,  will  be  put  on 
exhibit.  Our  water  power  developments  and  our 
vast  systems  of  interconnection  will  be  made  easy 
of  access  both  bj’’  automobile  and,  for  the  more  ad¬ 
venturous,  by  aeroplane. 

The  recent  Coronado  conventions,  to  which  many 
journeyed  by  automobile  from  San  Francisco,  have 
demonstrated  the  delight  and  profit  to  be  derived 
by  auto.  As  a  consequence  on  all  sides  it  is  believed 
that  auto  and  aeroplane  will  in  1920  make  possible 
a  National  Electric  Light  Association  convention 
which  for  instruction  and  enjoyment  has  never  be¬ 
fore  been  equaled.  And  in  this  instruction  and  enjoy¬ 
ment  it  is  safe  to  prophesy  that  California’s  famous 
highways,  her  grand  gorges  such  as  the  Yosemite, 
and  her  progressive  enterprise  in  methods  electrical 
will  remain  in  vision  to  all  beholders  years  after 
attendance  at  these  sessions. 

The  plan  of  the  National  Association  of  Elec¬ 
trical  Contractors  and  Dealers  for  the  establishment 
...  of  a  “Bureau  of  Education  and 

Aif  V  Research’’  holds  the  possibility 

the  Cooperative  becoming  one  of  the  most  im- 
Movemen  portant  factors  in  the  advance¬ 

ment  of  the  electrical  industry.  In  brief,  it  calls  for 
a  nation  wide  campaign  directed  toward  the  improv¬ 
ing  and  increasing  of  the  retail  distribution  of  elec¬ 
trical  merchandise.  As  outlined  by  W.  L.  Goodwin, 
on  his  recent  Western  visit,  it  deserves  unqualified 
support. 

As  originally  organized,  the  plan  called  for  the 
financing  of  the  campaign  by  contributions  from 
jobbers,  manufacturers  and  central  stations  on  the 
basis  of  every  $1000  of  resale  material  (or  current) 
sold,  a  minimum  subscription  to  be  $50,  maximum 
$10,000.  As  we  understand  the  plan  today,  no  sub¬ 
scriptions  are  to  be  asked  of  central  stations  now 
supporting  local  campaigns — and  the  brunt  of  the 
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expense  is  to  be  borne  by  the  national  manufacturers 
and  distributors.  The  money  is  to  be  expended  on 
the  basis  of  district  membership  in  the  National 
Association  of  Electrical  Contractors  and  Dealers, 
through  a  committee  of  three  appointed  from  that 
organization.  Back  of  that  body  is  to  be  an  Advis¬ 
ory  Committee  representing  other  branches  of  the 
industry  who,  Mr.  Goodwin  states,  will  have  the 
direction  of  policies  and  final  say  as  to  expenditures. 

The  magnitude  of  the  plan  is  to  be  seen  in  the 
fact  that  the  fund  is  aimed  to  reach  $100,000 — 
indeed,  if  it  receives  adequate  support  from  the  in¬ 
dustry  it  may  far  exceed  that  sum.  Of  course  a  full 
contribution  is  not  to  be  expected,  but  by  comparison 
with  the  needs  of  the  California  Electrical  Coopera¬ 
tive  Campaign,  whose  fund  for  one  state  alone 
amounts  to  some  $18,000  yearly,  it  is  to  be  seen  that 
if  anything  like  an  effective  campaign  is  ta  be  carried 
on  through  forty-eight  states  of  the  Union,  several 
hundred  thousands  would  be  needed  for  the  work. 


The  West  is  peculiarly  interested  in  such  a  plan, 
for  the  reason  that  the  experiment  has  here  been 
tried  out  on  a  state-wide  scale.  The  California  Elec¬ 
trical  Cooperative  Campaign  has  now  been  success¬ 
fully  operating  for  almost  two  years  with  very  prac¬ 
tical  results  in  good  feeling  and  actually  increased 
sales  through  better  merchandising  methods.  The 
supporters  of  this  movement  would  not  be  in  favor 
of  any  plan  which  would  endanger  these  results. 

As  it  has  been  explained  by  Mr.  Goodwin,  how¬ 
ever,  the  proposed  bureau  does  not  contemplate  cov¬ 
ering  any  territory  already  adequately  provided  for, 
nor  the  asking  of  support  from  those  who  are  carry¬ 
ing  on  local  movements.  On  the  contrary,  the  form¬ 
ing  of  local  cooperative  organizations  which  will 
carry  on  the  local  field  work  is  to  be  fostered 
wherever  possible,  the  national  bureau  to  serve  as  an 
inspiration  and  clearing  house — and  to  carry  on  sup¬ 
plementary  work  in  districts  not  yet  advanced  to  this 
point.  This  is  a  wise  development  of  the  proposed 
plan.  With  perfect  confidence  in  the  high  motives 
and  ability  of  the  committee,  it  would  have  been  diffi¬ 
cult  for  any  centralized  group  to  understand  and 
meet  problems  of  nation-wide  divergence.  A  bureau 
conducted  purely  from  above  is  in  danger  of  de¬ 
generating  into  merely  another  source  of  printed 
matter. 

The  present  plan  provides  for  these  dangers, 
however,  and  as  here  outlined,  deserves  most  hearty 
support.  The  possibilities  of  cooperative  campaigns 
are  to  be  judged  by  the  unqualified  success  of  our 
Western  experiment.  For  all  parts  of  the  country 
to  enjoy  similar  benefits  would  be  one  of  the  greatest 
steps  forward  the  industry  could  take. 


The  cooperation  of  the  electrical  industry  is 
being  asked  in  the  formation  of  a  code  of  safety 
rulings  for  the  State  of  Califor¬ 
nia  to  combine  the  Electric  Utili¬ 
zation  Safety  Orders  now  issued 
by  the  Industrial  Accident  Com¬ 
mission  and  the  Fire  Code  of  the  Board  of  Fire 
Underwriters  in  a  revised  form  which  will  be  rec¬ 


Safety  Orders  and 
the  Underwriters 
Code 


ognized  by  the  state  as  a  ruling  of  the  Industrial 
Accident  Commission. 

The  problem  is  to  be  put  squarely  up  to  the 
electrical  men  themselves.  It  is  proposed  to  form 
a  committee  of  manufacturers’  representatives  and 
delegates  from  the  N.  E.  L.  A.,  A.  I.  E.  E.  and  Cali¬ 
fornia  Employers’  Association — in  fact  representa¬ 
tive  of  all  who  manufacture,  install  or  use  electrical 
materials.  To  this  end,  a  meeting  of  electrical  manu¬ 
facturers  is  called  on  June  15th  in  the  rooms  of  the 
Industrial  Accident  Commission  where  four  repre¬ 
sentatives  are  to  be  chosen  for  this  branch. 

It  is  to  be  hoped  that  the  electrical  industry  will 
respond  to  this  call.  The  commission  has  adopted 
the  broad-minded  policy  of  opening  all  proposed  legis¬ 
lation  to  full  discussion  before  its  initiation.  In  this 
matter,  as  well  as  in  the  contractor’s  license  bill 
which  was  held  over  from  this  legislature  to  permit 
wider  consideration,  it  is  the  responsibility  of  the 
electrical  man  to  keep  in  touch  with  what  is  going  on 
and  assist  in  the  formulation  of  policies.  The  action 
of  the  commission  in  this  respect  is  much  to  be 
commended — it  is  to  be  hoped  the  electrical  industry 
will  take  advantage  of  the  privilege  offered  them. 


The  Keynote  of 
the  Santa  Cruz 
Convention 


The  president  of  the  California  Association  of 
Electrical  Contractors  and  Dealers  has  ably  sounded 
the  keynote  for  the  forthcoming 
Santa  Cruz  convention  the  latter 
part  of  this  month  when  he 
states,  as  appears  in  his  annual 
address  on  other  pages  of  this  issue,  that  the  central 
station  is  the  “core”  around  which  the  whole  elec¬ 
trical  industry  is  wound.  The  excellent  work  that 
is  being  accomplished  by  the  California  Association 
is  well  reflected  in  the  growing  confidence  the  public 
is  acquiring  in  the  progressive  manner  in  which 
utility  affairs  are  being  handled  in  the  West.  The 
contractor-dealer  has  it  within  his  power  to  vastly 
spread  the  good  word  among  the  people  at  large  and 
in  this  work  the  Association  in  California  is  per¬ 
forming  yeoman  service. 


A  new  variation  in  the  effective  extension 
service  conducted  by  the  state  universities  of  the 
West  is  found  in  the  series  of 
A  Suggested  Le  Conte  memorial  lectures  which 
Vacation  Service  are  to  be  delivered  in  Yosemite 
Valley  during  June  and  July,  1919. 
These  are  to  be  free  to  the  public  and  will  cover  such 
subjects  as  the  botanical  features  of  the  valley,  the 
geologic  history  of  Yosemite,  the  life  and  services 
of  John  Muir,  as  well  as  Indian  folk  lore  associated 
with  the  region. 

The  subjects  chosen  are  highly  commendable, 
but  why  not  also  a  lecture  on  the  water  power  possi¬ 
bilities  of  the  West  and  of  this  region?  Perhaps 
nowhere  in  the  world  is  there  a  more  varied  display 
of  water  falls  than  is  to  be  found  in  the  eight  mile 
length  of  this  valley — and  the  Yosemite  tourist  is 
always  greatly  interested  in  the  extensive  use  of 
electricity  in  this  high  mountain  summer  commun¬ 
ity,  made  possible  by  the  government  power  plant 
which  was  described  at  some  length  in  the  Journal 


June  16,  1919] 


JOURNAL 


of  Electricity  a  year  ago.  There  is  no  subject  on 
which  more  misconceptions  are  held  on  the  part  of 
the  public — and  none  more  interesting  when  fully 
understood. 


Among  the  agencies  which  contributed  vitally 
toward  winning  the  war  was  the  motion  picture. 
The  Motion  most  of  us  familiar  with 

Picture  in  advertising  medium. 

Education  Food  Administra^tion,  the 

Department  of  Agriculture,  the 
Committee  on  Public  Information,  as  well  as  the 
various  Liberty  Loan  organizations  brought  their 
message  to  the  public  visually  with  great  success — 
and  this  method  of  advertising  an  idea,  or  spreading 
a  propaganda,  if  you  will,  has  been  firmly  established 
as  one  of  the  resources  at  our  command,  side  by  side 
with  the  press  and  the  printed  word. 

Not  so  well  known  is  the  part  the  motion  picture 
played  in  the  training  camps.  Here  the  problem  was 
one  of  teaching  a  heterogeneous  group  with  varying 
backgrounds  of  education  how  to  handle  complex 
machinery  in  a  way  to  achieve  the  desired  results 
and  to  avoid  accidents. 

In  this  emergency  the  process  of  the  animated 
cartoon  was  offered  to  the  government  by  one  of  its 
inventors,  J.  R.  Bray — and  developed  into  motion 
pictured  mechanical  drawing.  Soon  officers  and  men 
were  able  to  witness  moving  pictures  of  the  most 
complex  mechanical  operations,  the  idea  of  which 
could  hitheito  be  conveyed  only  by  verbal  explana¬ 
tions. 

The  necessity  for  understanding  the  complex 
terminology  was  in  large  measure  done  away  with. 
It  was  astonishing  how. easily  men  with  no  previous 
mechanical  training  were  able  to  comprehend  the 
operation  of  electrical  forces,  and  such  complicated 
series  of  operations  as  must  be  mastered  in  the  use 
of  depth  bombs,  steam  shovels,  or  even  machine 
guns.  It  was  possible  to  stage  demonstrations  re¬ 
peatedly  without  additional  expense  and  to  show  the 
effects  of  accidents  without  danger.  All  could  see 
what  was  being  done — and  in  the  darkness  they 
could  see  nothing  else.  Attention  was  easy. 

The  method  of  instruction  thus  gained  will  not 
be  abandoned  with  the  end  of  the  war.  It  is  a  per¬ 
manent  acquisition — and  one  destined  in  some  meas¬ 
ure  to  revolutionize  our  methods  of  instruction.  It 
has  long  been  felt  that  the  motion  picture  was 
needed  in  the  teaching  of  such  subjects  as  geography 
or  even  history — but  this  new  development  opens  up 
all  the  field  of  science  as  well.  The  mysterious  sub¬ 
ject  of  electricity,  in  particular,  has  much  to  gain 
from  such  a  pictorial  presentation.  The  operation  of 
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the  dynamo,  the  telephone  receiver,  induced  cur¬ 
rents — countless  operations  and  processes  at  once 
suggest  themselves  as  within  the  possible  scope  of 
such  visual  instruction. 

There  are  indications  that  the  present  congress 
will  appropriate  a  sum  which  will  run  into  the  hun- 

One  Department  “1  "''1'““"®  A?’ 

for  National  I’oads.  The  plans  of  the  reclama- 

Engineering  drainage  projects  which 

are  part  of  the  land  settlement 
plans  for  returned  soldiers  contemplate  one  of  the 
largest  engineering  programs  the  government  has 
yet  undertaken.  Only  forty  per  cent  of  the  area  of 
the  United  States  has  yet  been  accurately  mapped 
and  a  movement  is  on  foot  to  make  the  accurate 
survey  of  the  remaining  areas  a  part,  and  in  some 
cases  preliminary  to  the  gi’eat  engineering  projects 
of  the  next  fifty  years. 

Obviously  it  is  time  that  a  national  Department 
of  Public  Works  be  fonned  which  will  supervise  and 
unify  this  work.  It  is  absurd  to  have  a  new  bureau 
or  commission  created  for  every  new  engineering 
work  undertaken  and  to  have  these  parceled  out 
among  the  cabinet  from  the  Post  Office  Department 
to  the  Treasury. 

The  proposed  plan  of  reorganizing  the  cabinet 
to  make  the  new  department  possible,  as  recom¬ 
mended  by  the  Chicago  Conference  of  Engineering 
Societies,  will  probably  be  presented  to  this  Congi*ess 
— and  when  fully  understood,  should  be  supported 
solidly  by  every  engineer.  The  plan  does  not  involve 
any  changes  in  the  personnel  of  the  present  bureaus, 
nor  contemplate  an  increase  in  the  number  of  cabinet 
officials.  Engineering  activities,  at  present  under 
five  separate  departments,  are  merely  to  be  gathered 
together  under  one,  the  present  Department  of  the 
Interior,  that  department  thenceforward  to  be  known 
as  the  Department  of  Public  Works.  There  is  no 
reflection  intended  on  accomplishments  of  the  past — 
merely  the  adoption  of  a  more  efficient  working  plan 
to  better  face  the  future.  Engineers  are  too  prone 
to  neglect  matters  of  legislation,  both  state  and 
national,  until  after  their  adoption.  This  is  a  move¬ 
ment,  however,  for  which  the  engineer  must  provide 
the  main  motive  force — it  calls  for  active  as  well  as 
passive  approval. 

Our  reserve  supply  of  the  following  nunjbers  of  the 
Journal  of  Electricity  has  been  exhausted: 


January  1 
January  16 
February  16 


March  1 
April  16 
May  1 


We  will  allow  credit  of  twenty-five  cents  on  your  sub¬ 
scription  renewal  for  each  copy  of  these  numbers  returned  in 
good  condition  to  the  office  of  the  Journal  of  Electricity. 


NEW  JOURNAL  SERVICE;  A  series  of  articles  on  Better  Merchandising  Practice  is  inaugurated  on  page  571  of 
this  issue.  This  is  to  include  both  wholesale  and  retail  selling  problems  as  they  have  actually  been  solved  by  mer¬ 
chants  throughout  the  West.  A  special  vacation  issue  is  planned  for  July  15th  which  will  feature  a  remarkable  instal¬ 
lation  of  electricity  in  the  out-of-door  conference  grounds  at  Asilomar,  California,  together  with  vacation  plans  for 
the  contractor-dealer  and  a  summer  use  for  the  roof  of  a  public  utility  building. 

Attention  is  called  to  the  request  recently  sent  out  by  the  Journal  of  Electricity  to  all  subscribers  asking  for  the 
name  of  firm  and  position  occupied.  This  data  is  necessary  in  order  that  subscription  lists  may  be  classified  to  show 
the  number  engaged  in  the  various  branches  of  the  industry.  Personal  items  or  trade  notes  for  use  in  the  columns 
of  the  Journal  of  Electricity  are  welcomed  at  the  same  time.  Will  you  write  in/ to  let  us  know  who  you  are  at  your 
earliest  convenience?  v 
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Heating  of  Buildings  by  Electricity 

BY  V.  H.  GREISSER 

(The  region  around  Seattle  with  its  abundant  water  power  presents  ideal  conditions  for  the 
trying  out  of  the  possibilities  in  the  electric  heating  of  homes  and  office  buildings.  Actual 
experiments  along  these  lines  have  been  made  by  the  Washington  Water  Power  Company  and 
the  city  of  Seattle,  with  results  as  shown  in  the  two  reports  here  given.  The  following  data 
is  from  the  testimony  of  the  consulting  engineer  for  the  Washington  Water  Power  ^mpany 
before  the  Idaho  Commission  Hearing  and  indicates  that  the  field  for  electric  open  air  heating 
is  extremely  limited. — The  Editor.) 


Statements  are  frequently  made  by  the  public 
that  electrical  heating  of  buildings  in  general  will 
soon  become  an  ordinary  thing,  and  these  casual 
observers  usually  qualify  such  statements  with  one 
or  two  reasons  why  this  thing  has  not  yet  been  ac¬ 
complished — either  that  the  power  companies  refuse 
to  serve  such  business  for  unknown  or  arbitrary  rea¬ 
sons,  or  that  a  satisfactory  heater  having  high 
enough  efficiency  for  practical  use  has  not  yet  been 
produced. 

The  fact  that  a  certain  amount  of  buildings  have 
been  so  heated,  under  special  conditions  or  for  par¬ 
ticular  reasons,  increases  the  confusion  in  the  mind 
of  the  average  person  as  to  why  it  has  not  become  of 
universal  application. 

Wonders  have  been  done  with  electricity,  and  in 
most  of  its  applications  during  the  last  few  decades 
it  has  enabled  things  to  be  done  with  greater  facility 
and  lower  cost  than  by  any  other  means. 

The  lower  cost  of  electric  power  and  light,  in 
competition  with  the  ordinary  sources  of  power  avail¬ 
able,  is  considered  direct  evidence  that  the  cost  of 
heating  by  electricity  will  be  equal  or  lower  than 
with  the  usual  kinds  of  fuel. 

The  Power  Companies  Open  Minded 

We  believe  that  the  three  points  covered  above 
include  all  that  can  be  said  on  this  subject,  and  on 
the  view  that  the  power  companies  are  arbitrarily 
refusing  to  serve  electricity  for  heating,  it  should  be 
noted  that  the  whole  effort  of  the  power  utilities  is 
to  sell  electric  power.  It  is  the  only  merchandise 


that  they  have  for  sale,  and  ordinary  business  sense 
would  surely  call  for  them  to  take  advantage  of  all 
possible  markets  for  their  power. 

The  great  magnitude  of  this  possible  load  should 
plainly  cause  the  power  company  to  secure  it  if  there 
were  any  practical  way  to  serve  it. 

Referring  to  the  second  point  regarding  the  pos¬ 
sibility  of  electric  heaters  being  developed  which  will 
have  higher  heating  efficiency  than  those  now  in  use, 
it  cannot  be  stated  too  emphatically  that  no  such  im¬ 
provement  in  efficiency  is  to  be  expected,  either  now 
or  in  the  future.  The  heaters  in  use  already  have 
100%  efficiency  in  converting  electricity  into  heat, 
and  the  only  thing  to  expect  is  improvement  in  ma¬ 
terials  used,  longer  life,  and  perhaps  less  cost  of 
manufacture  of  the  heater  itself. 

The  third  point,  relative  cost  of  electric  heating 
vs.  other  types,  is  the  only  one  which  affects  the 
individual  case,  and  this  discussion  will  be  confined 
principally  to  the  question  of  these  costs. 

Electricity  Cannot  Compete  with  Coal 

Calculations  and  painstaking  investigations, 
based  on  conditions  as  near  as  could  be  correctly 
estimated,  fully  indicated  that  electricity  could  not 
be  delivered  at  a  customer’s  residence  or  building  at 
a  price  in  competition  with  coal. 

But  the  magnitude  of  the  possible  load  in  sight 
led  the  company  to  install  a  number  of  experimental 
heating  installations  to  try  and  work  out  some  prac¬ 
tical  way  of  securing  at  least  a  part  of  this  business. 


The  accurate  measurement  of  heat  re¬ 
quired  to  adequately  warm  an  office 
building  or  home,  no  matter  from 
what  fuel  the  heat  is  obtained,  is 
easily  translated  into  the  kilowatt- 
hours  of  electric  energy  which  would 
provide  an  equivalent  heat.  Here  is 
a  chart  showing  the  amount  of  equiv¬ 
alent  electric  heat  which  would  be  re¬ 
quired  to  heat  the  Spokane  &  Eastern 
Trust  Building,  bas^  on  the  actual 
measurement  of  heat  used  from  the 
installed  steam  heating  system.  ..The 
total  amounts  to  1,237,200  kw-hrs. 
The  amount  of  variation  each  month 
is  roughly  proportional  to  tempera¬ 
ture  fluctuations. 
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Knowing  the  total  water  storage 
which  can  be  relied  upon,  it  is  pos¬ 
sible  to  determine  just  how  far  the 
obtainable  water  power  would  go  in 
heating  the  city  of  Coeur  d’Alene  for 
the  winter.  The  actual  river  flow,  river 
flow  required,  and  kilowatt-hour  de¬ 
mand  are  here  charted.  It  is  obvious 
from  the  conclusions  that  power  is 
sufficient  for  only  a  part  of  the  town 
requirements,  no  residence  heating 
being  includ^  even  in  this  amount. 
The  power  plant  would  have  a  heavy 
winter  load,  with  nothing  in  the  sum¬ 
mer.  No  power  would  be  left  over 
from  this  plant  to  operate  the  Coeur 
d’Alene  mines,  railroads,  general  light* 
ing  and  power. 


This,  it  was  believed,  would  show  clearly  what 
could  be  done,  and  eliminate  those  variable  factors 
which  affect  heating  requirements  and  which  must 
be  assumed  in  the  engineering  calculations. 

The  practical  operating  results  thus  obtained  on 
various  types  of  buildings  could  then  be  compared 
for  the  individual  cases  and  some  practical  and  reli¬ 
able  rules  established  for  estimating  heating  for 
general  use  in  Spokane. 

In  addition  to  the  detailed  information  on  these 
installations  of  electric  heating  as  contained  in  the 
data  sheets  attached  hereto,  we  also  were  able  to 
secure  full  required  information  with  costs  on  actual 
heating  by  steam  and  hot  water,  on  some  20  office, 
theatre,  bank  and  hotel  buildings  in  Spokane,  from 
which  we  are  able  to  check  information  otherwise 
secured.  This  information  has  been  compiled  and 
included  in  the  attached  data  sheets. 

It  should  be  clearly  understood  that  this  data  on 
actual  performance  of  steam  and  hot  water  gives  reli¬ 
able  and  valuable  information  which  can  be  directly 
converted  into  terms  giving  the  amount  of  equiv¬ 
alent  electricity. 

As  stated  before,  if  the  amount  of  heat  required 
for  proper  temperature  of  rooms  is  known,  then 
there  are  certain  definite  processes  for  finding  how 
much  electricity  is  needed  for  the  same  purpose, 
therefore  the  data  regarding  steam  and  hot  water 
heating  has  been  included  as  correlated  information, 
though  this  discussion  is  on  the  subject  of  electric 
heating. 

Results  of  Experimental  Installations 
A  number  of  electrical  heating  plants  were  in¬ 
stalled.  From  the  operations  of  these  installations 
we  have  the  following  information. 

Table  showing  the  equivalent  value  of  a  kilowatt 
year  and  kilowatt  hour  to  equal  the  cost  of  fuel  to  do 
the  same  heating,’  based  on  the  most  economical  year 
of  the  record,  corrected  to  normal  seasonal  weather 
conditions  to  make  the  results  comparable: 


Former 

Kilo¬ 

Mills 

Dols. 

annual 

watts 

I)er 

per 

Building 

cost  of  fuel 

used 

Kw-hrs. 

kw-hr. 

h.p.  yr. 

Mr.  Uhden’t  residence 

$  90.60 

28 

69000 

1.31 

$2.42 

Mr.  Henderson’s  residence  60.00 

23 

23700 

1.636 

1.96 

Mr.  Huntington’s  residence  246.00 

60 

181300 

1.36 

3.66 

Mr.  Merrili’s  residence 

66.00 

20 

2.42 

W.  W.  P.  office  building 

1399.00 

280 

1176000 

1.19 

3.73 

The  above  table  shows  the  startling  result  that 
in  order  to  heat  the  respective  buildings  as  cheaply 
with  electricity  as  with  fuel,  it  would  be  necessary 
to  deliver  electric  power  to  the  customer’s  premises 
at  from  $1.95  to  $3.73  per  horsepower  year.  This 
price  is  absurd,  especially  when  in  connection  with 
that  price  it  is  to  be  remembered  that  such  load 
would  absorb  the  power  possibilities  of  the  north¬ 
west  and  leave  little  for  industries  and  ordinary  uses. 

Not  Enough  Available  Power 
•  The  heating  load  alone  would  have  an  annual 
load  factor  of  about  28%.  Loads  which  would  fill 
up  the  valley  of  load  curve  are  practically  impossible 
to  obtain.  For  some  particular  localities  and  condi¬ 
tions,  irrigation  will  in  part  take  up  this  slack  or 
want  of  uniformity  of  power  demand  for  heating. 

This  leads  us  again  to  the  general  proposition  of 
electric  heating.  Assuming  that  power  could  be  de¬ 
livered  at  a  price  competitive  with  fuel  for  heating, 
how  much  power  would  be  required  for  heating  any 
locality?  Knowing  this  amount,  where  can  we 
secure  it? 

In  answer  to  the  first  question,  and  considering 
Spokane  because  we  have  more  definite  and  reliable 
information  on  it,  we  can  repeat  the  former  state¬ 
ment  that  it  will  require  between  400,000  and  500,000 
kilowatts  to  carry  the  peak  of  this  load. 

The  commission  has  determined  the  average 
continuous  power  of  the  Washington  Water  Power 
Company’s  plants  on  the  Spokane  River  at  93,675 
horsepower  or  70,000  kw.  With  the  development  of 
all  other  practical  sites  on  the  river,  this  value  will 
be  approximately  doubled,  or  140,000  kw.  continuous. 

'The  heating  load  having  an  annual  load  factor  of 
28%,  then 
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140,000  kw. 

- =  500,000  kw.  peak  for  December, 

.28  January  and  February. 

In  other  words,  aU  the  power  developments  of 
the  Spokane  River,  from  Lake  Coeur  d’Alene  to 
where  it  empties  into  the  Columbia  River,  would 
hardly  take  care  of  heating  Spokane  alone,  not  count¬ 
ing  the  electricity  required  for  power  and  light  pur¬ 
poses  or  for  operating  street  cars,  railroads,  mining, 
and  so  forth. 

Assume  that  the  average  price  of  coal  delivered 
in  Spokane  was  $9.00  per  ton,  on  present  basis,  then 
200,000  tons  of  coal  would  cost  the  people  $1,800,000 
for  fuel  bill. 

An  Idaho  Exa.mple 

As  a  final  example  of  this  question,  and  refer¬ 
ring  again  to  the  magnitude  of  the  market  for  gen¬ 
eral  heating  by  electricity,  a  study  has  been  made  of 
the  use  of  the  Post  Falls  power  plant  for  heating  the 
city  of  Coeur  d’Alene,  Idaho.  From  the  careful 
consideration  of  this  matter,  its  continuous  capacity, 
while  utilizing  all  benefits  of  storage  existing  in  Lake 
Coeur  d’Alene,  has  been  fixed  at  5930  horsepower 
(or  4423  kilowatts). 

Due  to  the  fact  that  the  city  of  Coeur  d’Alene 
is  nearby,  and  that  the  lake  offers  a  medium  for 
storage  of  water  permitting  its  use  as  required  by 
the  heating  load,  this  makes  an  ideal  plant  to  con¬ 
sider  for  such  purposes. 

Due  to  information  derived  from  this  investi¬ 
gation,  we  a»*e  able  to  closely  determine  the  amount 
of  heat  required  in  percentage  of  total  for  each 
month  during  the  heating  season.  Knowing  from 
past  experience  and  governmental  records,  how  much 
total  water  can  be  relied  upon  for  such  period,  it 


was  possible  to  allocate  to  each  month  the  amount  of 
river  flow  in  proportion  to  heating  demands. 

Having  adapted  the  river  flow  to  those  condi¬ 
tions,  then  by  ordinary  engineering  calculations,  the 
I’espective  kilowatt  hours  and  kilowatt  demands  were 
also  derived. 

Transmitting  this  power  to  the  city  of  Coeur 
d’Alene  from  the  existing  power  plan^  at  60,000 
volts,  and  installing  a  suitable  stepdown  substation 
and  distribution  system  in  that  city,  it  was  found 
that  this  plant  could  only  furnish  heating  to  the  prin¬ 
cipal  business  houses.  The  total  kilowatt  hours  to 
be  sold  would  approximate  20,000,000  per  heating 
season,  and  reach  a  peak  of  some  10,000  kw.  for  heat¬ 
ing  plus  light,  and  in  transmitting,  transformation 
and  distributing,  the  power  plant  would  have  a  peak 
of  some  12,000  kw.  during  the  coldest  months  and  a 
kilowatt  hour  output  of  27,000,000  kw-hrs. 

A  number  of  things  are  to  be  noted  from  this 
example. 

Power  is  sufficient  for  only  a  part  of  the  town 
requirements. 

No  residence  heating  included  in  the  example 
given. 

Power  plant  is  using  all  available  water  for  eight 
months  and  running  at  maximum  capacity  in  Decem¬ 
ber,  January  and  February,  and  practically  no  load 
in  the  summer.  No  power  would  be  left  from  this 
plant  for  operating  the  Coeur  d’Alene  mines,  rail¬ 
roads,  general  lighting  and  power. 

If  this  were  a  feasible  plan,  there  would  not  be 
any  power  available  from  Washington  because  the 
capacity  which  could  be  secured  there  would  be  ab¬ 
sorbed  in  heating  buildings  in  Washington. 


Experience  With  Electric  Heating  in  the  Northwest 

BY  J.  D.  ROSS 

(A  more  favorable  conclusion  for  electric  house  heating  is  reached  by  the  Superintendent  of 
Lighting  of  the  City  of  Seattle  as  the  result  of  experiments  carried  on  under  his  observation. 
Whereas  electricity  may  never  be  used  generally  to  heat  houses  or  in  an  exactly  equivalent 
fashion  to  steam,  it  is  capable  of  great  flexibility  and  may  be  used  to  heat  part  of  the  house, 
or  as  auxiliary  heat  as  an  off  peak  load  where  cheap  water  power  is  available.  ..The  data 
formed  part  of  the  testimony  before  the  Idaho  Public  Utilities  Commission. — The  Editor.) 


Seattle  is  surrounded  by  water  powers  which 
permit  the  economical  generation  of  electrical 
energy.  With  a  view  to  studying  the  possibility  of 
the  heating  of  dwellings  by  such  low-price  energy, 
the  writer,  about  four  years  ago,  began  a  series  of 
experiments  on  electric  heating  of  houses. 

In  order  to  make  electric  heating  an  off-peak 
load,  some  heat  storage  is  necessary.  Electric  heat¬ 
ers  adapt  themselves  to  hot  water,  steam,  hot  air, 
or  direct  heating,  or  to  any  combination  of  these 
methods.  In  order  to  test  these  possibilities  of  elec¬ 
tric  heat,  experiments  were  made  with  almost  every 
type. 

Electric  Heating  as  an  Auxiliary  to  Coal 
The  first  of  these  installations  was  in  a  cottage 
at  1119  Grand  avenue,  Seattle,  and  included  equip¬ 
ment  totaling  6100  watts.  Later,  at  802  Thirty- 
third  avenue,  an  electric  water  heater  was  installed 
to  work  in  conjunction  with  the  boiler  of  the  hot- 


water  heating  system.  In  the  coldest  weather  both 
electric  and  coal  heaters  were  used  while  in  mild 
weather  the  electric  coil  alone  was  used.  This  scheme 
of  using  electric  heat  with  coal  as  an  auxiliary  has 
some  advantage  over  the  use  of  either  alone.  The 
electric  heaters  need  be  only  half  the  capacity  they 
would  be  to  do  the  heating  alone  in  the  coldest 
weather.  Since  the  load  connected  determines  the 
rate  for  current,  there  is  a  considerable  saving  in 
the  cost  of  electricity.  At  the  same  time  little  coal 
is  required  because  the  electric  heaters  alone  are 
sufficient  except  in  the  coldest  weather. 

Another  method,  using  electricity  for  auxiliary 
heating,  was  tried  at  530  Thirtieth  Avenue  South. 
This  house  had  a  hot  water  heating  system.  The 
radiators  in  the  rooms  most  used  were  equipped  with 
individual  electric  heaters  placed  in  the  basement 
directly  under  them.  Each  heater  was  connected 
so  as  to  permit  the  water  in  its  radiator  to  circulate 
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through  it,  and  at  the  same  time  the  circulation 
from  the  coal-fired  boiler  was  not  interfered  with. 
This  method  permits  the  automatic  regulation  of 
the  temperature  in  each  room  by  a  thermostat 
working  on  its  individual  radiator.  Only  enough 
coal  was  used  to  keep  the  entire  house  at  about  60 
degrees  Fahr.,  and  each  electric  heater  was  used  to 
bring  its  room  to  the  temperature  desired. 

The  first  heaters  used  here  were  simply  coils 
wound  around  a  section  of  the  pipe,  using  the  pipe 
for  a  short-circuited  secondary  and  getting  the  heat¬ 
ing  effect  from  the  hysteresis  and  eddy  currents  in 
the  iron  pipe.  These  heaters  were  inferior  to  the 
resistance  type  used  later,  since  their  power  factor 
was  low  and  it  was  next  to  impossible  to  eliminate 
the  humming  sound.  This  noise  seems  to  be  insep¬ 
arable  from  the  induction  type  heater.  Although  a 
type  has  been  developed  that  is  so  well  constructed 
that  the  heater  itself  is  noiseless,  even  this  is  apt  to 
produce  a  noticeable  hum  when  connected  to  a  piping 
system. 

Experiments  using  electricity  as  an  auxiliary  to 
ordinary  furnace  heat  prove  that  electric  heat  is 
most  convenient,  but  give  little  information  on  the 
economy  of  using  electric  heat  alone.  Data  on  this 
point  has  been  gathered  from  four  houses  using  elec¬ 
tricity  exclusively  for  heating.  The  first  of  these, 
the  frame  house  on  Thirty-seventh  avenue,  was  fully 
equipped  with  heaters,  heat  storage  tanks,  automatic 
heat  control,  recording  wattmeters  and  all  the  appa¬ 
ratus  that  was  needed  for  a  complete  test.  There 
are  nine  rooms,  four  on  the  first  fioor  and  five  above. 
The  downstairs  rooms  were  kept  above  70  degrees 
Fahr.  during  the  day  and  allowed  to  i-un  down  to 
60  degrees  during  the  night.  The  upstairs  part  was 
maintained  at  about  65  degrees  during  the  day. 
Heat  control  was  entirely  automatic;  thermostats 
were  used  to  keep  the  temperature  within  2  degrees 
Fahr.  of  the  desired  mark,  and  current  was  turned 
on  in  the  morning  by  a  time-switch  so  that  the  house 
would  be  warm  before  time  to  arise.  The  installa¬ 
tion  was  made  in  February,  1914,  and  the  house  has 
l)een  maintained  at  a  comfortable  temperature  at  all 
hours  since  with  practically  no  attention.  Charac¬ 
teristics  of  the  house  are  as  follows ; 

EXPOSED  WALL  SURFACE 

First  Floor: 

Exposed  wall  area _ _ _  2,429  sq.  ft. 

Window  area  - - -  180  sq.  ft. 

Cubic  contents  . ^ _ _ _ _ _  10,476  cu.  ft. 

Second  Floor: 

Exposed  wall  area. . . . 1 . .  2,367  sq.  ft. 

Window  area  . . . . .  197  sq.  ft. 

Cubic  contents  _ _ _  12,276  cu.  ft. 

-  Floor  surface  is  included  in  the  wall  area  of  the 
first  fioor  to  care  for  the  unheated  basement.  Three- 
fourths  of  the  ceiling  is  included  in  the  wall  area  of 
the  second  fioor.  The  house  is  of  first-class  construc¬ 
tion.  The  hot-water  heating  system  is  of  liberal 
design  with  a  total  of  690  sq.  ft.  of  radiation.  Four 
10.5  kw.  bayonet-type  heaters  were  used,  an’anged 
with  a  storage  tank  of  500  gal.  so  that  the  water 
could  circulate  from  the  radiators  through  the  heat¬ 
ers  or  through  the  storage  tank.  A  time-switch  was 
used  to  disconnect  the  circuit  entirely  during  the 
hour  of  lighting  peak,  amounting  to  four  and  one- 
half  hours  in  the  winter  months.  Readings  were 


taken  daily  for  four  months  beginning  with  Septem¬ 
ber,  1914,  of  the  average,  maximum  and  minimum 
air  temperatures  inside,  upstairs  and  downstairs. 

TABLE  I 

Average  Temperatares  and  Monthljr  Energy  Consumption,  Electrically 
Heated  Thirty-Seventh  Avenue  Dwelling 


Avg.  Temperatures  Min.  Avg.  Diiference  Kw.-Hrs. 


Out- 

Up- 

Down- 

Out- 

Up- 

Down- 

To  Storage 

side 

stairs 

stairs 

side 

stairs 

stairs 

tank 

Total 

April,  1914 . 

47 

66 

70 

34 

19 

23 

1,928 

May  . . . 

63 

67 

70 

39 

14 

17 

968 

64 

67 

70 

39 

13 

16 

July  _ _ _ 

60 

46 

79 

August  _ 

69 

44 

_ 

— 

260 

September  _ _ 

63 

67 

71 

42 

14 

18 

677 

3,016 

October  . 

61 

66 

70 

39 

16 

19 

2,960 

November  _ 

42 

66 

70 

29 

24 

28 

6,367 

December  . . 

36 

66 

70 

20 

30 

34 

4001 

9,661 

January,  1916.... 

37 

66 

70 

24 

29 

33 

8.068 

February  _ _ 

40 

66 

70 

26 

26 

30 

6,728 

March  _ _ 

46 

66 

70 

30 

21 

26 

4,290 

April  . 

49 

67 

70 

33 

18 

21 

3.018 

May  . . . . 

61 

67 

71 

40 

16 

20 

2,964 

June  . 

66 

72 

42 

17 

1,976 

July  . . 

60 

48 

284 

August  _ 

63 

60 

103 

September  . 

64 

67 

70 

41 

13 

16 

1,617 

October  . . . 

60 

66 

71 

40 

16 

21 

4,244 

November  . 

40 

66 

72 

28 

26 

32 

8,223 

December  . 

37 

66. 

72 

20 

28 

36 

9,076 

January,  1916  .... 

.  27 

64 

70 

10 

37 

43 

14,046 

Februarv  . 

38 

66 

72 

22 

27 

34 

10,990 

March  . 

.  40 

66 

72 

28 

26 

32 

8,600 

April  . . 

45 

66 

72 

34 

21 

27 

6,480 

Readings  were  also  taken  of  the  temperature  of 
the  circulating  water,  both  outgoing  and  returning, 
to  show  the  action  of  the  storage  tank.  This  tank 
has  proved  able  to  care  for  the  hours  when  the  cur¬ 
rent  is  cut  off.  The  temperature  at  the  end  of  the 
four  and  one-half  hour  peaks  in  December  never 
dropped  below  70  degrees.  On  the  coldest  days  the 
water  in  the  tank  dropped  from  190  to  104  degrees 
during  the  peak,  and  the  usual  range  of  temperature 
during  cold  weather  was  from  170  to  180  degrees  in 
the  tank  at  the  time  the  current  was  turned  off  to 
110  degrees  to  120  degrees  at  the  time  it  was  turned 
on  again.  Readings  on  temperatures  have  not  been 
made  regularly  since  the  four  months’  test,  but  oc¬ 
casional  checks  show  that  the  temperatures  main¬ 
tained  inside  the  house  are  practically  the  same  as 
during  the  test.  Table  I  shows  the  average  tempera¬ 
tures  and  energy  consumption  by  months. 

Three  other  houses  were  equipped  with  the  same 
system  of  electric  hot-water  heat,  and  data  collected 
for  periods  covering  approximately  two  years.  Syn¬ 
opses  showing  the  current  used  per  year  are  given 
in  Table  II.  Although  the  characteristics  of  the 
houses  are  omitted,  the  number  of  square  feet  of 
radiation,  which  was  figured  on  the  same  basis  as 
that  in  the  Thirty-seventh  avenue  house,  is  given  in 
each  case,  and  serves  as  a  measure  of  the  estimated 
heat  requirements. 

TABLE  II 

Electric  Heating  Reaulte  from  Foar  Seattle  Houeea,  Water  Ckcnlation 
System 

226 

37th  N. 

Number  of  rooms . . .  9 

Kw.  of  heaters. . . .  42 

S<]uare  feet  radiation . 690 

Consumption,  kw-hrs.,  1st  year... -  42860 

Consumption,  kw-hrs.,  2nd  year _  63860 

Average  consumption,  kw-hrs. .  63366 

Consumption  per  square  foot  of  radi¬ 
ation  per  year .  77.3  63.4 


ADDRESS 


1606 

616 

802 

36th 

Terry 

33rd 

9 

7 

32 

12 

10 

640 

328 

360 

39320 

67210 

64930 

41880 

•18100 

*23990 

40600 

*Used  as  auxiliary  only,  during  second  year. 

Results  with  Electrically  Heated,  Oil-Filled 
Radiators 

During  1915  a  number  of  heating  installations 
were  made  with  oil-filled,  electric-heated  radiators. 
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These  consist  of  an  ordinary  hot  water  radiator  filled 
with  oil  and  having  a  cartridge  type  heater  inserted 
in  the  top.  This  scheme  of  heating  has  the  advan¬ 
tage  that  each  room  has  its  own  heater,  and  no  pip¬ 
ing  is  necessary.  Results  obtained  with  the  oil  radia¬ 
tors  are  practically  the  same  in  energy  consumed  and 
temperatures  maintained  as  with  the  hot  water  sys¬ 
tem,  with  the  exception  that  there  is  very  little  stor¬ 
age  of  heat  in  the  oil  radiators  to  tide  over  the  time 
when  current  is  turned  off.  Data  on  two  houses 
using  the  oil-filled  system  are  given  in  Table  III. 

TABLE  III 

Electric  Heetins  Reeulta — Two  Dwcllinge  Uainf  Oil-Filled  Radiatore 

2641  1238 

11th  Ave.  W.  E.  Fir 


Number  of  rooms . - . .  6  8 

Kilowatt  of  heaters  . — . . . .  10^4  81^4 

Square  feet  of  radiation . . 160  640 

Duration  of  test  (months)  . . . . . — . —  7  7 

Consumption,  kw-hrs.  . 9777  60960 

Eistimate  for  one  year,  kw-hrs . . 16000  86000 

Kw-hrs.  per  square  foot  radiation. . . . 100  130 


Sufficient  data  has  now  been  collected  to  enable 
us  to  make  a  definite  statement  as  to  what  can  be 
done  in  any  given  case.  However,  so  many  variable 
factors  enter  into  the  heating  of  a  home  that  each 
house  must  be  studied  and  estimated  by  itself.  The 
problems  presented  are  almost  entirely  the  same  that 
have  been  met  with  regularly  in  heating  and  ventilat¬ 
ing,  except  that  here  we  have  kilowatt  hours  to  deal 
with  instead  of  the  more  familiar  “B.t.u.'s.”  With 
electric  heat  the  energy  is,  in  general,  several  times 
as  expensive  as  in  the  form  of  coal,  so  that  every 
device  for  saving  heat  is  valuable. 

In  the  ordinary  building  with  good  ventilation 
the  heat  loss  is  about  four-fifths  through  the  walls, 
while  one-fifth  is  used  to  heat  the  air.  With  im¬ 
proved  heat  insulation  in  buildings  it  is  conceivable 
that  half  the  heat  now  required  may  do  the  same 
work  without  in  any  way  impairing  ventilation, 
which  requires  about  30  cubic  feet  of  air  per  minute 
for  each  person.  Any  improvement  tending  to  re¬ 
duce  the  amount  of  heat  necessary  gives  a  corres¬ 
ponding  advantage  to  electric  heat. 

The  hot  water  heating  system  with  ample 
storage  tank  seems  to  present  the  most  advantages 
for  use  with  electric  heaters.  This  is  due  to  the 
fact  that  the  heat  storage  keeps  a  uniform  tempera¬ 
ture,  for  less  heat  is  required  for  comfort  with 
steady  than  with  intermittent  heat.  CJonsiderable 
economy  of  heat  is  to  be  gained  by  covering  the 
basement  pipes,  and  especially  the  storage  tank,  with 
heat  insulation  at  least  2  inches  thick.  The  tank, 
fitted  with  a  small  centrifugal  circulating  pump,  will 
keep  the  house  at  an  even  temperature  during  the 
lighting  peak  when  the  current  is  shut  off. 

Heating,  however,  cannot  be  permanently 
classed  as  an  off-peak  load.  This  is  evident  from 
the  fact  that  about  ten  times  the  capacity  of  instal¬ 
lation  is  necessary  for  heating  a  house  than  is  used 
for  lighting  it.  When  one  house  in  ten  is  electrically 
heated,  then  the  load-curve  valleys  will  be  filled  up. 
After  that  the  success  of  heating  by  electricity  will 
demand  cheap  electricity  at  all  times,  which  is  only 
to  be  had  from  water  power  generated  in  large  units 
and  distributed  at  comparatively  high  voltages.  It  is 
feasible  to  serve  heating  customers  at  500  or  600 


volts  three-wire  system,  which  would  materially 
reduce  distribution  cost.  This  would  give  a  voltage 
for  the  heating  service  of  250  or  300  volts. 

Comparative  Cost  of  Electric  Heating 

The  comparative  cost  of  this  method  of  heating 
is  fairly  well  established.  With  electricity  at  one- 
half  cent  per  kilowatt  hour,  it  is  from  25  to  50  per 
cent  more  expensive  than  for  coal  at  $6.00  per  ton. 
At  one  cent  per  kilowatt  hour,  the  electricity  is  two 
and  one-half  or  three  times  as  costly.  These  figures 
are  borne  out  by  theory,  which  indicates  that  the 
10,000  B.t.u.  in  a  pound  of  coal  cost  0.3  cent,  while 
in  the  foi-m  of  electrical  energy,  the  3413  B.t.u.  in 
1  kw-hr.  will  cost  one-half  cent,  making  the  current 
roughly  five  times  as  expensive.  Then  allowing  for 
a  furnace  efficiency  of  40  per  (jent,  which  is  fair  for 
the  ordinary  furnace,  the  current  should  prove  twice 
as  expensive.  The  showing  of  less  than  one  and  one- 
half  times  made  in  the  experiments  is  probably  due 
to  more  care  in  the  use  of  heat,  so  that  less  was 
wasted. 

Heat  the  House  Room  by  Room  as  Needed 

A  gi’eat  deal  can,  however,  be  done  in  a  home 
where  care  and  economy  are  practiced.  On  account 
of  the  difficulty  of  controlling  a  coal  fire  and  the  fact 
that  a  house  is  heated  from  one  source,  as  in  the 
case  of  a  furnace,  it  is  the  general  custom  to  heat 
every  room  whether  it  is  necessary  or  not;  it  nat¬ 
urally  follows  that  every  room  for  a  great  part  of  the 
time  is  at  the  maximum  temperature — about  72  de¬ 
grees.  If  the  same  system  were  followed  out  in  the 
electric  lighting  of  the  house,  the  bills  would  be 
almost  pi-ohibitive.  If  the  public  can  be  educated  to 
the  point  of  heating  the  rooms  to  be  occupied  by 
means  of  a  flexible  system  of  electric  heating — ^pref¬ 
erably  one  that  brought  the  entire  house  to  a  tem¬ 
perature  that  keeps  the  rooms  dry  and  not  uncom¬ 
fortable  for  anyone  passing  through — while  auxiliary 
heaters,  separately  regulating  each  room  as  desired, 
giving  preference  to  those  continually  occupied — the 
cost  would  be  very  materially  reduced  below  the 
above  figures. 

The  Immediate  Opportunity  for  an  Off-Peak  Load 

From  the  stan(ipoint  of  the  central  station,  the 
off-peak  load  can  be  largely  filled  if  10  per  cent  of  the 
homes  on  its  lines  used  electric  heating.  There  are 
probably  that  proportion  of  customers  who  are  will¬ 
ing  to  pay  the  extra  cost  on  account  of  the  greater 
convenience,  sanitation  and  cleanliness  of  electricity. 

Electric  heating  from  steam  power  plants  in  the 
present  state  of  the  art  is  out  of  the  question,  except¬ 
ing  at  a  very  great  cost.  In  the  case  of  water  power 
where  the  flow  is  made  even  by  storage,  the  condi¬ 
tions  somewhat  approximate  those  for  steam,  in  that 
each  gallon  of  water  may  be  used  when  desired  and 
so  represents  a  value.  On  the  other  hand,  in  the 
case  of  a  water  power  using  the  minimum  flow  of  a 
river,  it  would  appear  that  electric  heating  would 
have  its  greatest  application,  this  being  particularly 
true  where  the  maximum  flow  of  the  river  comes 
during  the  late  fall,  winter  and  early  spring,  and  is 
a  minimum  during  the  summer  at  the  time  when 
heating  is  least  needed. 


1 


View  of  the  Rolling  Mill.  The  building  i*  conatructed  of  brick,  glass  and  steel  and  is  450  feet  by  126  feet. 

Electricity  in  the  Making  of  Copper  Wire 

(The  operations  and  equipment  of  a  modern  rod  and  wire  mill  are  here  described  in  detail. 
This  new  mill  of  the  Anaconda  Copper  Mining  Company,  situated  at  Great  Falls,  Montana,  has 
only  recently  begun  work,  but  has  already  reached  a  high  state  of  efficiency. — The  Editor.) 


The  new  rod  and  wire  mill  recently  completed 
at  the  B.  &  M.  reduction  works  in  Great  Falls  has 
a  capacity  of  100,000  pounds  of  rods  and  50,000 
pounds  of  wire  every  eight-hour  ^hift;  in  other 
words,  it  is  able  to  consume  as  raw  material  one- 
tenth  of  the  copper  output  of  the  Anaconda  (Copper 
Mining  (Company  in  producing  rods  and  wire  for  com¬ 
mercial  use. 

While  there  are  certain  features  of  the  new 
plant  which  have  yet  to  be  installed,  because  of  delay 
in  getting  the  machinery  required,  the  operation  of 
the  new  units  now  in  use  has  already  demonstrated 
a  high  efficiency  and  the  finished  product  has  com¬ 
manded  favorable  attention  and  a  market  far  beyond 
the  national  boundary. 

The  Building 

This  new  mill  is  not  far  from  the  “Big  Stack” 
which  has  long  been  known  as  the  trademark  of  the 
city  of  Great  Falls.  The  building  housing  the  plant 
is  450  by  125  feet,  one  story  in  height  and  is  con¬ 
structed  of  brick  and  steel  on  a  concrete  foundation. 
A  spread  of  glass  of  immense  proportions  gives  an 
ideal  light  for  the  work.  The  cost  of  the  plant,  when 
all  the  features  of  machinery  have  been  put  in  place, 
will  exceed  $800,000.  It  has  been  built  by  the  engi¬ 
neering  department  of  the  Anaconda  company  under 
the  direction  of  W.  N.  Tanner,  mechanical  engineer, 
and  George  Tryon,  mechanical  superintendent,  the 
plans  being  from  the  offices  of  W.  A.  Wood,  consult¬ 
ing  engineer,  of  New  York. 

The  site  for  the  rod  and  wire  mill  was  selected 
on  Thursday,  June  28,  1917,  by  Frederick  Laist, 
manager  of  the  Anaconda  Copper  Mining  Company, 
and  on  Monday,  July  2,  ground  was  broken  for  the 
foundation.  Work  was  carried  forward  steadily  until 
the  building  was  completed  and  the'  machinery 
placed.  The  first  rods  were  rolled  on  June  26,  1918, 
and  the  first  wires  drawn  about  July  15th. 

Description  of  the  Plant 

Because  of  the  fact  that  this  plant  brings  not 
only  to  Great  Falls  but  to  Montana  an  entirely  new 
feature  in  its  industrial  life,  something  of  a  detailed 
description  of  the  plant  from  the  viewpoint  of  a  lay¬ 
man  will  be  of  interest.  The  company  observes  the 


friendly  policy  of  making  welcome  visitors  to  the  city 
and  residents  of  Great  Falls  who  are  interested  in 
seeing  the  rolling  mill  in  operation  and  the  machines 
drawing  wire. 

The  rod  and  wire  mill  structure  faces  the  south, 
the  rod  division  being  at  the  east  end,  the  wire  draw¬ 
ing  machines  at  the  center,  and  the  stranding  ma¬ 
chines  and  the  warehouse  at  the  west.  In  starting 
a  trip  through  the  mill,  the  logical  course  is  to  go 
from  the  northeast  comer  where  the  copper  bars  are 
brought  from  the  refineries  to  be  fed  into  the  fur¬ 
naces  for  heating  and  then  passed  to  the  rolls  from 
which  they  are  to  come  in  the  desired  size  of  rod, 
that  being  determined  by  the  number  of  rolls 
through  which  the  metal  is  passed. 

The  Bar-Heating  Furnace 

Bars  are  passed  into  the  Rockwell  bar-heating 
furnace,  which  is  located  at  the  northeast  portion  of 
the  building  and  has  a  capacity  of  100  bars  of  the 
225-pound  type.  This  furnace  is  heated  by  oil,  the 
degree  of  heat  attained  ranging  from  1,200  to  1,600 
degrees  Fahrenheit.  The  bars  are  taken  from  the 
furnace  at  the  end  opposite  to  the  point  of  entrance 
and  are  handled  to  the  heavy  rolls  but  a  few  feet 
distant  from  where  the  bar  is  taken  from  the  fur¬ 
nace.  This  is  termed  the  roughing  mill  and  reduces 
the  bar  to  a  size  suited  to  handling  in  the  finishing 
rolls,  there  being  two  sets  of  rolls,  one  the  intermedi¬ 
ate  and  the  other  the  finishing.  When  the  heated 
bar  is  started  through  the  rolls  it  can  be  reduced 
from  the  size  of  four  inches  square  to  a  rod  a  quarter 
of  an  inch  in  diameter  in  slightly  less  than  one  min¬ 
ute.  The  mill  is  handling  them  through  easily  in 
one  minute  now. 

As  the  rods  pass  through  the  rolls,  constantly 
reducing  in  size,  the  length,  of  course,  increases  rap¬ 
idly  and  in  order  to  take  care  of  that,  the  floor  in 
front  of  the  finishing  rolls  has  been  cut  on  an  incline 
so  that  the  length  can  be  more  easily  handled.  The 
concrete  floors  where  the  hot  rod  passes  are  all  kept 
oiled,  and  the  rods  move  smoothly  over  them,  much 
as  snakes  might  do.  The  sight  is  an  extremely  inter¬ 
esting  one  when  the  rolling  mill  is  being  operated 
at  night. 
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Cooling  and  Cleaning  the  Rods 
When  the  rods  come  from  the  rolls  in  their  de¬ 
sired  size  they  are  of  a  dull  black  color  and  the  next 
step  in  the  process  is  to  give  them  a  bath  for  their 
cleaning  process.  After  being  wound  upon  a  spool 
they  are  carried  to  a  tank  where  they  are  dipped  into 
a  sulphuric  acid  solution,  remaining  in  the  bath  for 
about  one  hour.  They  are  then  removed  and  after 
drying  are  ready  to  go  to  the  wire  machine.  As  they 
come  from  the  bath  they  are  a  bright  copper  color. 

The  Wire  Machines 

When  the  rods  have  been  cooled  and  cleaped 
after  the  rolling  process  they  are  sent,  according  to 


Interior  of  Rollinar  Mill,  looking  east.  The  plant  ia  operated  by  electricity 
and  furnaces  heated  by  oil. 


the  size  desired,  to  the  wire  machine  on  which  they 
are  to  be  drawn.  There  is  a  special  machine  for 
drawing  trolley  wires  and  the  plant  is  now  equipped 
to  draw  a  wire  sixty-four  one  thousandths  of  an  inch 
in  diameter  and  four  miles  in  length. 

The  first  wire  machine  is  a  powerful  one  for 
drawing  the  larger  wire,  ranging  in  size  from  No.  6 
up.  Wires  are  produced  by  the  method  of  elonga¬ 
tion,  the  rods  being  drawn  through  dies  made  from 
hard  chilled  steel  with  a  tapering  hole  of  an  exact 
size.  The  dies  are  made  to  exact  measurements  of 
one-thousandth  of  an  inch.  The  size  of  the  wire  is 
determined  by  the  drawing,  and  the  smaller  the  wire 
the  more  work  required  in  the  process.  One  of  the 
225-pound  bars  will  make  a  wire  one  mile  long  when 
drawn  into  No.  9,  or  the  common  type  of  telephone 
wire — that  is,  about  one-ninth  of  an  inch  in  diameter. 
But  the  mill  can  make  a  wire  as  long  as  may  be 
desired.  This  is  accomplished  by  brazing  the  ends 
with  silver  solder  and  borax.  When  the  wire  has 
been  brazed,  only  some  one  who  is  familiar  with  that 
sort  of  work  can  discover  the  point  where  the  work 
was  done. 

As  the  wire  passes  from  the  machine  it  is  again 
spooled,  and  if  it  is  to  be  used  in  the  stranding  of 
cables,  the  spools  are  of  a  special  size  designed  to  fit 
the  stranding  machine.  If  the  wire  is  for  the  trade 
in  the  form  in  which  it  comes  from  the  machine,  it 
is  put  on  a  different  spool. 

Stranding  Machines 

The  stranding  machines  are  so  constructed  that 
the  spools  holding  the  wire  pass  on  a  revolving  frame 


as  the  wire  is  fed  into  the  cable,  and  the  cable  is 
drawn  and  rolled  on  to  a  spool  at  the  end  of  the 
machine.  The  spools  holding  the  cables  are  of  the 
type  usually  seen  in  telephone  or  power  line  con¬ 
struction  work.  They  are  built  with  a  large  drum 
around  which  the  cable  is  rolled,  heavy  wooden  ends 
protecting  it  and  at  the  same  time  holding  it  in  place. 
Necessarily,  the  spools  depend,  as  to  size,  on  the  size 
and  length  of  the  cable  to  be  handled.  The  strands' 
which  are  being  made  for  the  Milwaukee  road  are 
being  reeled  on  to  spools  that  will  hold  one  mile  of 
cable. 

Persons  buying  wire  have  observed  that  some¬ 
times  they  get  an  extremely  hard  wire  while  at  other 
times  they  get  a  softer  wire.  That  is  the  result  of 
treatment  in  the  annealing  furnace  where  the  wire 
is  heated  after  having  been  cooled,  and  from  which 
it  is  turned  at  the  desired  state  of  hardness.  The 
furnace  is  at  the  southwest  comer  of  the  big  plant 


Interior  view,  looking  west.  The  capacity  of  the  plant  is  about  100,000 
pounds  of  rods  and  60,000  pounds  of  wire. 


and  this  treatment  is  given  the  wire  after  it  has  been 
reduced  to  the  desired  size  in  the  drawing. 

One  of  the  interesting  facts  about  the  wires 
used  for  power  companies,  viewed  from  the  layman’s 
standpoint,  is  that  the  low  tension  current  is  carried 
by  the  large  strands  while  the  high  tension  current 
requires  the  small  strand  cables.  The  company  is 
making  a  large  quantity  of  feeder  cables  for  the  Mil¬ 
waukee  railway  for  its  electrical  division  on  the  coast 
and  this  cable  will  be  of  the  37  strand  type.  The 
order  for  this  work  calls  for  6,000,000  pounds  of  the 
cable. 

In  the  stranding  of  the  cables  there  are  three 
machines  used,  one  stranding  7,  one  19,  and  the 
other  37  wires.  The  last  one  is  called  the  three  head 
tandem,  and  the  cable  may  be  passed  through  this 
and  wires  added  until  the  final  cable  contains  91 
strands. 

Electrical  Equipment 

All  the  machinery  of  the  new  plant  is  electrically 
operated  and  the  various  machines  are  handled  by 
separate  motors.  The  rolling  mill  requires  three 
motors  of  500  horsepower  each,  while  the  stranding 
machines  require  about  600  horsepower  for  the  tlxree 
machines. 
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The  problem  of  the  dealer  whose  shop  is  located  the  eye  of  the  apartment  dweller  and  help  make  even 
half-way  between  the  residence  district  and  the  main  a  compact  three  rooms  homelike.  On  the  other  hand, 
streets  of  the  shopping  district  is  distinct  in  itself,  there  are  lamp  contracts  to  be  made  with  business 
It  is  neither  that  of  the  home  specialist  who  studies  houses,  an  opening  wedge  to  further  demands  for 
the  needs  of  his  particular  district,  nor  of  the  strictly  department  store  and  office  building  necessities  along 
down  town  establishment  which  catches  the  passing  other  lines. 

trade  of  shoppers  the  city  over,  in  some  measure  For  all  this,  the  store  itself  offers  the  best  adver- 
parallel  to  the  trade  of  the  department  store.  tisement.  It  is  located  on  a  comer — many  people 

As  an  example  of  a  store  which  is  so  located  in  pass  by  it  from  other  districts  as  well  as  the  many 
this  border  district  and  which  has  built  up  a  trade  of  apartment  house  dwellers,  and  once  they  have  passed 
its  own  appropriate  to  the  situation,  may  be  noted  by,  they  recall  the  establishment  as  attractive  and 

_  businesslike  and  up-to-date,  and  a  good  place  to  go 

■  '  :  rr  when  in  want  of  substantial  electrical  ware. 

"  '  All  Window  — 

^  distinctive  element  of  the  store  is  perhaps 

,  virtually  all  window.  With  its 

shallow  frontage  on  Mason  and  a  long  stretch  of 
window  along  O’Farrell,  with  no  screen  to  break  the 
view,  everything  in  the  shop  is  apparent  to  the 
passer-by.  To  add  to  this  effect,  the  store  is  attrac¬ 
tively  finished  in  a  light  wood  with  a  eucalyptus 
stain  and  is  entirely  devoted  to  a  show  room  and 
counter.  All  storage  is  relegated  to  the  basement 
store  room.  Even  the  office  is  removed  from  this 
floor  and  occupies  a  mezzanine  floor  made  attractive 
by  being  finished  as  a  home  exterior  with  fresh  cur¬ 
tained  windows  and  window  boxes.  The  store  is 
lighted  by  decorative  semi-indirect  fixtures,  not  the 
open  lamps  and  reflectors  so  often  seen  in  small  retail 
establishments. 

In  the  evening  these  are  lighted,  giving  the 
whole  store  the  appearance  of  an  attractive  interior, 
by  far  the  best  illuminated  and  most  attractive  win¬ 
dow  in  the  neighborhood.  There  is  a  strip  of  carpet 
the  length  of  the  store  with  a  rug  in  the  rear,  con¬ 
venient  for  vacuum  cleaner  demonstrations,  on  which 
is  a  library  table  and  portable  lamp. 

Store  Arrangement  — 

Appropriate  to  the  idea  that  the  entire  store  is 
a  show  window,  there  is  nothing  to  be  seen  except 
such  goods  as  may  attract  the  attention  of  the  cus¬ 
tomer  and  perhaps  suggest  further  wants.  Such 
necessities  as  small  batteries  or  lamps,  for  which 
there  is  no  need  to  stimulate  the  demand,  are  kept 
in  cupboards  in  the  wall,  conveniently  arranged  so 
that  the  doors  swing  up  entirely  out  of  the  way  when 
something  is  wanted;  or  neatly  paneled  in  wood, 
appear  simply  as  part  of  the  wall  on  ordinary  occa¬ 
sions.  Electric  irons,  on  the  other  hand,  for  which 
the  apartment  householder  has  frequent  demand, 
occupy  a  conspicuous  table  near  the  door.  Electric 
grills  of  all  sizes  and  makes  are  conveniently  at  hand 
on  the  sideboard-like  shelf  behind  the  counter. 

The  counter  is  divided  into  two  portions  and 
consists  of  glass  cases  of  the  sanitary  t)q)e,  raised 
above  the  floor,  with  glass  shelves,  so  that  consid¬ 
erable  storage  room  is  presented,  with  perfect  open- 


HOME  ELECTtiCAL 


Letter  paper,  billheads,  cards  and  envelopes  carry  the  reminder  of  the 
distinctive  store  interior.  Note  the  emphasis  laid  upon  mazda  lamps — the 
backbone  of  the  electrical  dealer’s  business — as  well  as  the  suggestions  of 
future  service  to  be  found  down  the  side  of  the  paper  used  for  corres¬ 
pondence. 


the  “Home  Electrical,”  comer  of  Mason  and  O’Farrell 
streets,  San  Francisco,  of  which  M.  L.  Scobey  is 
proprietor.  Although  this  shop  may  be  said  to  be 
down  town  in  its  location,  nevertheless  it  is  out  of 
the  way  of  the  regular  shopping  trade  and  cannot 
hope  to  draw  the  trade  of  the  vast  shopping  public 
purely  on  the  basis  of  position  and  window  displays. 
On  the  other  hand,  rents  are  not  so  prohibitive  as 
farther  down  town — and  the  district  has  possibilities 
of  its  own. 

The  Apartment  House  Trade  — 

Back  of  Mason  street  for  seven  blocks,  as  far  as 
Van  Ness  avenue,  lies  the  great  apartment  house 
district  of  the  city  and  on  the  other  side,  immediately 
adjacent,  the  business  district.  If  window  displays 
of  electric  washing  machines  and  mangles  fail  to  call 
in  orders  from  the  passers-by,  a  nice  selection  of  flat 
irons  or  grills,  table  lamps  or  hair  curlers  will  attract 
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The  store  is  attractive  without  suggesting  a 
great  outlay  of  money  which  must  be  reckoned 
in  the  overhead  and  subsequently  reflected  in 
prices.  Everything  visible  is  chosen  for  dis¬ 
play,  articles  of  less  advertising  value  being 
stored  in  the  cupboards  behind  the  counter. 
The  entire  store  is  a  show  window. 


ness.  Here  are  such  things  as  hair  curlers,  warming 
pads  and  electric  vibrators.  The  little  ornamental 
paper  shades  of  which  a  pile  of  all  colors  occupies  one 
comer  of  the  case,  are  an  example  of  an  article  usu¬ 
ally  unknown  to  the  customer  and  likely  to  be 
purchased  purely  as  the  result  of  the  suggestion  of 
seeing  it  so  conveniently  at  hand.  A  lady  with  an 
iron  to  be  mended  purchased  several  pink  ones  to 
match  her  bed  room;  the  proprietor  of  a  restaurant 
who  was  ordering  lamps  took  a  whole  set  of  red, 
white  and  blue  shades  to  form  part  of  a  patriotic 
celebration. 

Across  the  top  of  the  cupboards  behind  the 
counter  are  a  series  of  compartments  with  dark 
background  and  glass  doors  in  which  attractive 
nickel-plated  appliances  are  displayed.  These  are 
seldom  disturbed,  being  used  as  samples  from  which 
the  customer  may  ask  for  other  stock,  and  conse- 
quentiy  are  placed  above  ordinary  reach,  but  not  too 
high  to  be  attractively  visible  from  the  floor.  Above 
this,  against  the  buff  tinted  wall,  are  framed  photo¬ 
graphs  of  appliances  in  use  which  add  to  the  beauty 
as  well  as  the  practical  business  suggestiveness  of 
the  whole  display.  The  windows  are  provided  with 
a  background  in  the  form  of  a  neutral  tinted  curtain, 
some  eighteen  inches  in  height,  and  are  very  narrow, 
providing  only  the  foreground  of  the  picture,  of 
which  the  main  store  furnishes  the  whole. 

Attractive  but  Not  Costly  — 

The  entire  establishment  is  kept  scrupulously 
neat — but  with  all  its  careful  arrangement  and  at¬ 
tractive  finish,  it  maintains  an  air  of  simplicity  and 
usefulness,  not  calculated  to  frighten  the  purchaser 
as  to  the  price  which  it  would  be  necessary  to  pay 
for  a  too  elaborate  background.  The  finish  is  every¬ 
where  of  the  mission  order,  materials  used  are  simple 
and  effective,  rather  than  rich  or  costly.  The  cus¬ 
tomer  is  given  the  impression  that  while  the  estab¬ 
lishment  is  wide  awake,  there  will  be  no  fancy  prices 
added  for  excessive  overhead.  In  other  words,  the 
matter  of  beautiful  interiors  may  be  overdone — flat 
irons  and  toasters  do  not  appeal  to  the  customers  in 
the  same  mood  as  expensive  furs  or  jewelry — ^but  the 
proprietor  of  the  Home  Electrical  has  nicely  provided 
for  this  psychological  difference  and  has  not  in  any 
measure  overdone  his  work. 

Selling  Lamps  — 

Lamps  are  the  mainstay  of  any  dealer,  but  more 


particularly  of  the  dealer  in  the  down  town  district. 
Business  houses  deal  in  lamps  in  large  quantities  and 
an  effort  has  been  made  by  the  proprietor  of  the 
Home  Electrical  to  gain  this  trade.  In  consequence 
lamp  contracts  with  office  buildings,  libraries  and 
department  houses  have  led  to  further  orders  for 
portable  lamps,  lamp  guards,  automobile  electrical 
necessities  for  delivery  trucks,  and  the  many  other 
details  of  purely  business  needs.  Various  sizes  of 
mazda  lamps  are  displayed,  well  toward  the  center  of 
the  store,  so  that  customers  inquiring  for  this  article 
must  come  in  where  other  appliances  may  suggest 
themselves.  The  varying  intensities  of  lamps  may 
be  demonstrated  at  this  rack — and  for  further  con¬ 
venience  a  slip  socket  is  provided,  so  that  all  lamps 
sold  may  be  tested  for  the  customer’s  satisfaction 
before  being  wrapped.  This  saves  complaint  where 
accident  to  the  lamps  on  the  way  home  might  have 
been  blamed  on  the  store.  So  important  is  this  fea¬ 
ture  of  lamps,  that  it  is  advertised  conspicuously  on 
letter  paper  and  billheads  as  a  constant  reminder  to 
customers. 

CJonvenience  sockets  are  provided  at  inconspic¬ 
uous  places  throughout  the  store,  although  electric 
articles  are  becoming  sufficiently  well  known  so  that 
there  is  little  call  for  demonstrations.  Vibrators, 
occasionally  electric  heaters,  vacuum  cleaners  and 
washing  machines  are  among  the  most  commonly 
demonstrated.  When  an  article  is  sold  with  a  guar¬ 
antee,  particular  care  is  taken  to  keep  a  record  of 
this  with  name,  date  and  description  of  the  article. 
These  are  kept  on  file  for  several  years  and  avert 
trouble  in  many  a  case  where  the  customer  is  sure 
the  article  is  only  six  months  old,  but  in  reality  it 
proves  to  be  a  year  and  six  months. 

Making  the  Repair  Department  an  Asset  — 

In  line  with  this  same  care  for  records  is  the 
practice  adopted  in  the  repair  department.  Here  it 
was  found  that  occasionally  slips  would  be  made  and 
a  customer  who  had  brought  in  a  cord  to  be  mended 
would  insist  that  there  was  an  iron  attached  to  the 
cord  when  left.  In  order  to  avoid  such  misunder¬ 
standings,  a  more  complete  tag  for  repaired  articles 
was  provided  which,  besides  name,  address  and  date, 
leaves  three  or  four  lines  for  description  of  the 
article,  which  is  enumerated  in  detail  in  order  that 
there  can  be  no  question  of  fa<‘.t  at  a  later  date.  This 
has  a  detachable  stub  which  b«)Comes  the  customer’s 
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property  and  means  of  identification.  It  is  interest¬ 
ing  to  note  that  in  connection  with  the  business  trade 
which  has  been  built  up,  there  is  considerable  repair 
work,  the  electrical  departments  of  department 
stores  and  even  hardware  dealers  often  bringing 
appliances  in  to  be  fixed  or  explained.  This  is  gladly 
done  and  furnishes  a  basis  of  good  feeling  which 
leads  to  other  orders. 


ing  machine  there  on  display.  He  next  makes  his 
house  to  house  canvass  and  when  a  housewife  is 
interested,  takes  his  machine  to  her  home  later  for  a 
demonstration.  In  this  way  he  secures  a  familiar 
headquarters  and  in  some  sense,  therefore,  an  intro¬ 
duction  and  at  the  same  time  has  the  the  advantage 
of  the  incidental  advertisement  of  the  article  while 
on  display. 


Spreading  Out  to  the  Residence  District  — 

The  location  of  this  store  in  the  apartment 
house-business  district,  however,  has  not  done  away 
with  such  purely  home  business  as  washing  machines 
and  vacuum  cleaners — this  business  is  merely  carried 


In  many  eatabliahments 
the  repair  department 
is  a  source  of  friction 
with  customers,  rather 
than  an  asset  to  the 
good  will  of  the  busi¬ 
ness.  By  keeping  accu¬ 
rate  and  coniplete  rec¬ 
ord  of  what  is  left  for 
repair  and  all  data  con¬ 
nected  with  it,  many 
difficulties  are  avoided. 
The  rest  is  with  the 
quality  of  service.  The 
value  of  a  satisfied  cus¬ 
tomer  cannot  be  over¬ 
estimated. 


on  through  solicitors.  It  was  found  that  there  was 
apt  to  be  not  more  than  one  or  two  inquiries  concern¬ 
ing  washing  machines  in  several  months — but  by 
means  of  house-to-house  solicitors  who  are  obtained 
through  the  cooperation  of  the  California  Electrical 
Cooperative  Campaign,  this  business  has  not  only 
been  greatly  increased,  but  customers  from  all  over 
the  city  are  made  familiar  with  the  store  and  come 
to  it  for  other  necessities. 

This  is  one  of  the  first  instances  in  which  the 
solicitors  provided  by  the  campaign  have  been  used 
— and  the  results  thus  far  are  proving  eminently 
satisfactory.  The  idea  is  that  the  campaign,  by  pro¬ 
viding  the  men  for  those  who  make  application, 
makes  it  possible  for  a  dealer  to  secure  the  services 
of  a  worth  while  solicitor  for  whatever  part  of  the 
year  he  feels  that  he  can  afford  one.  The  solicitor  is 
paid  generously,  15%  on  sales — and  is  guaranteed 
a  fixed  sum  per  month.  This  is  carried  over  from 
week  to  week,  however,  so  that  sales  even  up.  If  he 
does  not  earn  enough  in  a  month’s  time  to  meet  his 
guarantee,  his  services  are  not  worth  enough  to 
continue. 

This  has  worked  out  very  well.  The  Home 
Electrical  now  has  two  such  solicitors  in  the  field. 
These  provide  their  own  prospects  and  go  at  the 
problem  each  in  his  own  way.  One  worker  estab¬ 
lishes  headquarters  at  a  neighborhood  drug  store  or 
gr6ceiy“ store' and  leaves  his  vacuum  cleaner  or  wash¬ 


Carrying  the  Store’s  Reputation  — 

In  all  cases,  he  comes  as  the  representative  of 
the  Home  Electrical  and  carries  a  card  of  which  one 
side  holds  a  picture  of  the  store,  the  other  its  name 
and  his  as  agent.  The  prospect’s  mind,  whether  she 
actually  purchase  the  machine  or  not,  is  directed  to 
this  prosperous,  up  to  date  establishment  and  she 
immediately  becomes  a  possible  future  customer  for 
that  store. 

Time  payments  are  found  to  particularly  appeal 
to  women  who  like  to  charge  their  washer  against 
their  laundry  bill  and  save  a  large  investment  on 
the  part  of  their  husbands  until  some  time  when  they 
have  a  personal  request.  This  is  found  to  hold  true 
of  vacuum  cleaners  and  other  articles  as  well — in 
fact,  it  would  hardly  prove  possible  for  the  solicitors 
to  make  the  effective  record  which  they  dc  without 
this  inducement. 

Charting  Progress  — 

A  careful  record  is  kept  of  these  campaigns  as 
well  as  of  store  sales.  In  this  connection  an  inter¬ 
esting  practice  is  followed.  Most  people  who  pay 
cash  for  their  orders  do  not  care  for  the  sales  slip — 
in  fact  often  discard  it  before  leaving  the  store.  It  is 
only  where  the  purchase  is  made  for  a  second  party 
that  it  is  retained.  A  recognition  of  this  fact  has 
led  to  a  simplification  of  the  sales  record  which  saves 
paper  and  is  further  a  great  convenience.  This  is  to 
enter  all  cash  sales  in  succession  on  the  same  slip 
which  is  retained  in  the  book  until  entirely  filled, 
unless  a  request  is  made  for  a  special  slip.  Duplicate 
and  triplicate  are  kept  as  usual,  but  there  are  per¬ 
haps  half  a  dozen  slips  to  the  day  in  place  of  the 
dozen  or  more.  These  are  easily  added  at  the  end 
of  the  day  and  a  record  kept  of  day’s  sales,  day’s 
costs,  profit  and  per  cent  of  profit.  At  the  end  of 
the  week  this  is  figured  more  completely  and  a  record 
made  which  is  compared  with  the  corresponding 
week  of  preceding  years.  Charge  accounts  are  reck¬ 
oned  by  the  month  and  the  total  used  as  a  means  of 
checking  up  progress.  It  has  been  said  that  a  man 
who  knows  where  he  is  going  is  half-way  on  his 
way — and  this  holds  true  in  particular  of  the  Home 
Electrical. 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMii;  .  iiiiiiii.iiHiir  .  . -  ■  ^ 


This  is  the  first  of  a  series  of  articles  on  better 
merchandising  methods,  both  wholesale  and  retail. 
If  you  are  accomplishing  worth  while  results  in 
your  establishment,  let  us  know  about  them;  we 
will  be  glad  to  include  you  in  the  series.  An  idea 
exchanged  is  an  idea  doubled. 
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Problems  of  the  Retail  Trade 

BY  M.  A.  DELEW 

(The  Santa  Cruz  (Convention  planned  by  the  California  Association  of  Electrical  Contractors  & 
Dealers  for  June  26th  to  28th  is  to  be  one  of  the  most  important  gatherings  of  the  year  for 
the  consideration  of  retail  problems.  The  keynote  of  the  gathering  is  struck  in  the  able  presi¬ 
dent’s  report,  here  given,  which  takes  up  the  problems  of  the  year  past,  ahd  makes  recom¬ 
mendations  for  the  Future. — The  Eklitor) 


PRESIDENT’S  REPORT 

Gentlemen  of  the  California  State  Association  of  Elec¬ 
trical  Contractors  and  Dealers:  We  are  here  assembled  at 
the  third  quarterly  meeting  which,  in  point  of  numbers,  will 
be  the  most  important  meeting  during  my  term  as  State 
(Chairman.  I  shall  endeavor  to  enumerate  some  of  the  matters 
that  will  be  presented  for  your  consideration. 

Financial 

You  will  hear  read  the  financial  report  of  the  Secretary- 
Treasurer,  which  will  indicate  the  complete  depletion  of  the 
treasury.  That  means  shall  be  provided  to  replenish  same,  is 
a  matter  that  is  hardly  necessary  to  direct  to  your  attention. 
A  revolving  fund  of  about  one  thousand  dollars  is  necessary  if 
embarrassment  is  to  be  avoided.  This  financial  condition  is 
largely  brought  about  by  a  general  misunderstanding  regard¬ 
ing  the  new  arrangement  of  dues  and  the  National  Associa¬ 
tion  affiliation. 

State  Association 

The  Association,  generally  speaking,  is  in  a  much  better 
condition  than  ever,  owing  largely  to  the  fact  that  the  mem¬ 
bers  are  rapidly  arriving  at  the  point  of  having  faith  in  each 
others’  integrity.  The  Association  has  by  no  means  grown 
in  point  of  numbers,  but  has  found  that  the  secret  of  success 
lies  not  in  quantity,  but  decidedly  in  quality.  The  careful 
manner  of  selection  by  the  members  spells  prog^ress. 

Sections 

The  autonomy  of  each  section  should  be  carefully  pre¬ 
served,  and  no  rules  made  that  will  in  any  way  handicap 
either  their  growth  or  progress;  but,  at  the  same  time,  I 
believe  that  we  are  now  at  a  point  where  the  recognition  of 
the  sections  must  be  undertaken  and  such  rules  made  for  their 
guidance  as  shall  prove  most  successful  and  convenient  for  all. 

This  will  require  the  appointment  of  a  committee  not 
only  to  study  the  conditions  of  all  sections,  but  also  to  make 
such  uniform  by-laws  as  shall  least  hinder  their  progress. 

Your  attention  is  also  directed  to  the  following  sections, 
viz.:  Eureka,  San  Jose,  Santa  Rosa  and  San  Diego,  inasmuch 
as  at  these  points  the  effect  of  Association  work  has  but 
scratched  the  surface.  In  only  one  of  these  sections  are  we 
represented,  and  that  by  only  two  members — one  being  on 
the  Executive  Committee.  Some  plan  of  action  should  be 
determined  upon  at  this  session  and  that  determination  should 
be  put  into  operation.* 

State  By-Laws 

The  absolute  inadequacy  of  the  State  By-Laws  more 
often  than  otherwise  acts  as  a  handicap  to  your  Chairman. 
My  conception  of  by-laws  is  that  in  them  you  will  find  some 
milestones  to  direct  your  attention.  If  this  Association  is  to 
proceed  along  such  lines  that  the  members  may  have  a  little 
advance  knowledge  as  to  what  is  going  to  happen,  a  revision 
is  needed  of  the  By-Laws  that  may  be  a  guidance  to  the  offi¬ 
cers.  For  example,  the  calling  of  elections  is  impracticable. 
The  duties  of  the  officers  with  the  exception  of  the  Secretary- 
Treasurer  amount  to  nil.  The  duties  and  meetings  of  the 
Executive  Committee  are  in  the  same  category. 

National  Affiliation 

The  National  Association  affiliation  has  been  up  to  our 
Association  since  October,  1917.  That  we  should  be  members 
of  the  National  Association  was  voted  in  the  affirmative  in 


May,  1918.  Again  the  matter  was  taken  up  in  May  of  this 
year  and  another  vote  in  the  affirmative  was  registered. 

The  idle  voting  of  Yes  accomplishes  absolutely  nothing 
if  not  backed  up  by  an  effort  to  put  it  in  practice.  It  seems 
that  almost  the  entire  membership  favor  belonging  to  the 
National  Association,  but  when  it  comes  to  the  financial  ques¬ 
tion  there  is  not  the  same  unanimity  of  action. 

The  Executive  Committee  Has  planned  what  appears  to 
be  a  solution  of  what  was  considered  almost  impossible,  but 
even  that,  without  the  cooperation  of  the  members,  will  not 
be  entirely  successful.  Upon  a  very  large  attendance  of  the 
members,  as  well  as  their  efforts,  will  depend  the  success  of 
this  undertaking. 

It  is  the  easiest  thing  in  the  world  to  join  the  National 
Association.  All  that  is  necessary  is  to  pay  the  initiation  fee 
and  the  dues.  If  we  are  to  join  the  National,  we  will  have  to 
make  such  pajnnents  as  the  By-Laws  of  the  National  dictate. 
There  is  a  large  sum  of  money  required  to  pay  initiation  fees 
and  then  a  monthly  or  quarterly  amount  to  be  paid  as  dues. 

At  this  session  we  must  arrangfe  to  meet  both  of  these 
items  or  not  bother  the  officers  in  the  future  with  resolutions 
that  can  only  be  complied  with  by  additional  legislation  which 
seems  impossible. 

The  Executive  Committee  have  worked  hard  and  evolved 
a  plan  that  will  in  all  probability  pay  the  initiation  fees,  but 
the  reg^ular  quarterly  dues  have  to  be  gathered  from  the  mem¬ 
bers  and  their  willingpiess  obtained. 

It  would  be  rather  poor  business  to  forward  the  initia¬ 
tion  fees  if  the  members  are  not  going  to  pay  their  dues. 
Under  the  terms  of  the  National  By-Laws  the  dues  are  pay¬ 
able  in  advance.  If  the  state  officers  are  to  send  money  for 
dues  for.  all  members,  and  the  state  is  not  reimbursed,  the 
state  treasury  will  be  out  of  business  in  short  order. 

Therefore  we  all  trust  that  the  members  will  be  so  well 
represented  that  the  financial  side  of  the  question  will  be  met 
and  for  all  time  disposed  of. 

New  Firms 

The  question  of  new  firms  entering  the  field  is  one  that 
has  now  reached  a  point  that  requires  the  attention  of  the 
best  and  most  fertile  minds  of  our  Association.  Generally 
speaking,  the  poorer  territory,  and  the  towns  that  give  the 
contractor-dealers  the  least  hope  of  ever  getting  farther  than 
being  able  to  pay  their  bills,  seem  to  be  the  Mecca  for  entry. 
If  you  will  permit  me  to  give  an  opinion,  I  shall  say  that  at 
no  better  time  than  now  can  this  question  be  coped  with.  I  do 
not  believe  that  we  can  hope  for  assistance  from  other 
branches  of  the  industry;  therefore,  it  is  up  to  you  gentlemen 
to  make  such  plans  and  to  determine  upon  some  mode  of 
action  that  will  afford  relief.  Something  must  be  done  and 
your  consideration  of  this  subject  at  this  time  is  all-important. 

Trade  Relations 

Through  the  efforts  of  the  Supply  CJommittee,  and  the 
sub-committee  in  Los  Angeles,  our  trade  relations  have  been 
most  amicable  and  encouraging.  The  future  has  a  great 
deal  in  store  for  us  if  we  proceed  along  conservative  and 
business  lines.  Our  relations  with  the  central  stations  could 
only  be  improved  by  a  more  careful  study  of  their  needs. 

Industrials 

This  has  been  the  hardest  of  all  problems  with  which 
we  and  the  jobbers  and  manufacturers  have  been  called  upon 
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to  cope.  In  the  past  it  has  appeared  most  difficult,  owing 
largely  to  the  fact  that  it  has  been  attacked  from  the  wrong 
point.  The  subject  now  is  being  treated  by  the  Supply  Com¬ 
mittee  merely  as  a  wholesale  and  retail  matter  and  g^ives 
promise  of  solution. 

The  question  of  serving  the  middle-class  industrial  is 
one  that  has  to  be  determined  now  or  never.  If  it  is  put  off, 
you  may  rest  assured  that  both  the  efforts  of  our  committee 
and  like  committees  of  other  branches  of  the  electrical  indus¬ 
try  must  go  for  nau'ght.  On  the  other  hand,  if  you  proceed 
to  handle  this  subject  in  a  business-like  manner,  the  highest 
probability  is  that  we  will  be  successful.  That  this  session 
must  undertake  an  immediate  solution  and  put  that  conclu¬ 
sion  into  practice  is  so  essential  that  the  very  foundation 
of  all  our  efforts  is  dependent  thereon. 

Committees 

It  is  my  desire  to  congratulate  the  various  sections  on 
their  selection  of  Executive  Committeemen.  Their  prompt 
attendance  and  earnest  work  deserve  commendation.  Sincere 
endeavor  and  prompt  action  have  characterized  their  every 
effort.  The  various  committees  have  also  accomplished  every¬ 
thing  that  might  be  expected.  The  members  must  not  under¬ 
stand  from  this  that  they  have  no  duty  to  perform.  There 
are  many  things  that  they  cannot  assume.  These,  the  mem¬ 
bership  is  here  to  consider. 

Cooperative  Campaign 

V  There  is  no  qxiestion  in  any  of  our  minds  about  the  vast 
il^portance  of  the  activities  of  the  California  Electrical  Co¬ 
operative  Campaign  and  the  magrnificent  results  obtained  by 
the  field  men  under  the  advice  and  direction  of  the  Advisory 
Committee.  At  the  present  time  there  are  four  men  employed 
in  the  work,  which,  if  not  100  per  cent,  are  as  near  that  point 
as  our  members  desire.  These  men  are  at  the  beck  and  call 
of  our  members  and  will  endeavor  to  do  all  that  is  required 
of  them. 

‘  ^  There  is  a  movement  on  foot  to  place  a  manager  at  the 
head  who  would  give  matters  an  added  impulse  and  would  in 
all  probability  coordinate  the  efforts  in  line  with  even  bigger 
results,  if  possible*,  than  now.  An  amount  of  $20,000.00  is  to 
be  expended  during  the  year  1919,  of  which  this  Association 
subscribes  about  two  thousand  five  hundred  dollars;  two  thou¬ 
sand  as  a  cash  subscription  and  five  hundred  in  the  form  of 
expense  for  traveling  and  hotel  expenses  of  three  members 
of  the  Advisory  Committee.  To  the,  writer's  mind,  this  money 
makes  the  best  showing  of  any  money  spent  by  this  Asso¬ 
ciation.  Should  the  project  of  employing  a  manager  be  per¬ 
fected,  no  doubt  we  will  be  called  to  increase  our  subscription 
and  to  that  end  your  consideration  should  be  directed. 


Coronado  Convention 

The  second  joint  convention  of  the  Electrical  Industry 
took  place  at  Coronado,  which  from  every  standpoint  is  con¬ 
sidered  a  success.  The  attendance  of  the  contractor-dealers 
was  very  good,  taking  into  consideration  the  distance  from 
the  northern  part  of  the  state,  yet  we  will  hope  for  the  day 
that  a  hundred  per  cent  attendance  will  be  looked  upon  as 
about  right  when  we  stop  and  think  just  how  much  it  means 
to  each  individual  firm.  The  next  joint  convention,  from  what 
I  understand,  is  going  to  be  programmed  on  the  basis  of  dis¬ 
cussing  topics  that  are  of  interest  to  all  branches  of  the 
electrical  business,  and  more  time  is  to  be  given  to  the  “Com¬ 
mercial  Section,"  as  we  are  beginning  to  understand  that 
the  commercial  part  of  our  business  must  be  successful  if  we 
are  really  to  accomplish  anything  worth  while. 

Finally 

The  one  big  problem  of  each  branch  of  the  electrical 
industry  is  identical;  that  is,  our  transactions  with  the  public. 
In  our  particular  branch  we  have  not  only  to  sell  and  install 
what  the  public  desires,  but  we  have  to  take  into  consid¬ 
eration  the  central  station.  Our  success  depends  on  serving 
the  public  and  at  the  same  time  serving  it  in  a  way  that  the 
central  stations  may  also  serve  and  receive  credit  that  prop¬ 
erly  belongs  to  them.  It  is  in  the  hands  of  the  contractor- 
dealer  to  so  administer  his  business  that  the  ultimate  con¬ 
sumer  will  be  perfectly  satisfied.  I  might  even  say  enthu¬ 
siastic,  or  quite  the  reverse.  It  is  up  to  our  members  to  so 
calculate  the  amount  of  lighting  and  the  horsepower  of 
motors  that  a  mere  drop  in  voltage  is  not  going  to  spell  fail¬ 
ure  in  lighting  and  destruction  of  motors.  Perfection  can 
only  be  obtained  by  the  proper  consideration  of  all  angles. 

•  The  central  stations  today,  as  never  before,  are  exerting 
every  effort  to  serve  the  public  both  faithfully  and  well.  Is 
this  not  a  most  excellent  opportunity  for  us  to  so  expand  the 
electrical  field  as  to  make  it  the  cause  of  admiration  and  at 
the  same  time  satisfaction  ?  We  must  both  by  word  and  deed 
so  serve  the  ultimate  consumers  that  they,  in  no  unmistaken 
terms,  shall  conclude  that  both  sincerity  and  integrity  underlie 
our  dealings. 

The  central  station  is  the  “core”  around  which  the  whole 
electrical  industry  is  wound.  Upon  its  success  or  failure 
depends  all  success  or  failure  of  other  branches;  hence,  it  is 
our  plain  duty  so  to  conduct  our  business  dealings  as  to  reflect 
credit  upon  the  endeavors  of  all  other  branches  of  the  indus¬ 
try;  so  to  serve  the  public  that  no  just  cause  of  complaint 
shall  exist.  -j 


HELPING  THE  VICTORY  LOAN 
A  combination  of  the  wireless  telephone  and 
the  Magnavox  receiver  made  possible  the  de¬ 
livery  of  a  Liberty  Loan  message  from  an 
aviator  flying  1000  ft.  overhead  to  a  waiting 
crowd  of  100,000  people  in  the  New  York 
streets.  In  the  picture  shown,  E.  S.  Pridham 
of  San  Francisco,  one  of  the  inventors  of  the 
Magnavox  is  demonstrating  the  success  of  the 
instrument  to  the  army  officials.  The  aviator 
was  actually  flying  overhead  at  the  time,  his 
voice  coming  out  of  the  receiver  magnified 
100  times. 
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Western  Ideas _ 

THE  USE  OF  RELICS  IN  WINDOW  DIS¬ 
PLAYS  has  a  wide  variety  of  possibilities,  according 
to  the  writer  of  a  recent  article  on  the  subject.  Some 
curio  which  has  a  history,  which  belonged  to  or  was 
used  by  some  famous  in^vidual,  has  a  human  inter¬ 
est  appeal  which  is  invaluable  in  attracting  atten¬ 
tion.  A  bed  slept  in  by  the  first  governor  of  the 
state,  an  old  spinning  wheel  used  by  some  lady  of 
long  ago,  a  rusty  weapon  carried  by  a  soldier  of  the 
Civil  War — all  these  things  are  of  a  type  which  can 
frequently  be  found  among  old  families  in  many 
American  communities,  and  borrowed  for  display 
purposes. 

A  merchant  tailor  in  Des  Moines  has  for  years 
been  accustomed  to  put  something  new  jn  the  way 
of  relics  in  his  window  each  week.  He  has  the  best 
trade  in  his  line  of  business,  and  this  is  due  in  no 
small  degree  to  the  fact  that  the  people  of  the  neigh- 
l)orhood  have  become  familiar  with  his  windows  as 
a  perennial  source  of  interest  and  amusement. 

Stamps,  coins,  old  photographs,  furniture,  uni¬ 
forms,  in  fact  anything  on  earth  which  has  the  allur¬ 
ing  halo  of  historical  importance,  age  or  sentimental 
association,  can  be  utilized  by  the  enterprising  re¬ 
tailer  in  any  line  of  business. 

LANTERN  SLIDES  AT  MOTION  PICTURE 
SHOWS  have  been  found  by  many  dealers  to  be  an 
effective  medium  for  advertising  purposes.  The 
audience,  however,  eager  for  the  five-reel  drama, 
tends  to  be  somewhat  apathetic  during  the  advertis¬ 
ing  display  and  needs  some  small  stimulus  to  awaken 
its  interest.  A  device  which  has  been  suggested 
in  this  connection  is  as  follows:  Let  the  screening 
of  your  slide  be  preceded  by  a  hand-written  an¬ 
nouncement  of  a  slide  competition  for  the  younger 
members  of  the  audience: 

“How  would  the  boys  and  girls  like  to  draw 
one  of  our  slides  for  us  ?  We  want  a  new  slide.  For 
the  best  design  submitted  we  will  pay  a  dollar,  and 
for  all  other  designs  used,  fifty  cents  each.  Orig¬ 
inality  will  count  the  most.” 

It  is  pointed  out  that  the  children  will  prepare 
the  designs  at  home,  showing  them  to  their  parents, 
with  the  result  that  your  slide  will  have  particular 


attention  when  it  appears  on  the  screen.  Moreover, 
the  children  act  as  advertising  agents  by  carrying 
back  to  the  homes  information  about  your  goods 
and  attracting  attention  to  them  in  an  exceptionally 
personal  way  which  should  be  very  effective. 

ONE  OUTSTANDING  IDEA— that  of  the  vac¬ 
uum  cleaners — is  expressed  by  this  window  of  the 
Electric  Supply  &  Fixture  Company  of  Walla  Walla, 
Wash.  It  is  not  elaborated,  but  it  is  an  idea  that 
carries  home  to  the  passer-by  from  this  neat  and 
effective  display. 

“Are  you  taking  a  picture  of  that  window?” 

“Yes,  sir.” 

“But  you  ought  to  take  it  when  they  have  some¬ 
thing  in  it.” 


This  window  illustrates  the  distinctive  effect  achieved  by  a  window  which 
avoids  miscellaneous  overcrowdinsr 


“Well,  to  be  perfectly  frank  with  you,  that  is  my 
exact  reason  for  taking  the  picture.  Because  the 
window  has  only  that  much  in  it.” 

Such  was  the  conversation  as.  reported  by  the 
photographer  between  himself  and  a  passer-by.  It 
typifies  the  usual  haphazard  idea  sometimes  held 
that  a  window  is  the  store  room  of  the  shop. 

A  CARD  SCHEDULE  OF  MEETINGS,  small 
enough  to  be  carried  in  the  pocket  as  a  memorandum, 
is  a  neat  idea  of  the  Pacific  Service  Employes’  Asso¬ 
ciation.  This  card,  which  is  only  the  size  of  a  post- 
■  card,  schedules  the  monthly  meetings  for  a  complete 
year,  with  a  brief  outline  of  the  program  for  each 
event.  In  this  way  it  serves  not  only  as  a  handy 
reminder  but  as  a  substitute  for  monthly  notices  and 
announcements. 
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The  events  scheduled  on  this  com¬ 
pactly  arranged  card  comprise  the 
programs  for  an  entire  year  of 
monthly  meetings.  The  back  is  util¬ 
ized  to  list  oflBcers  and  committees  of 
the  organization.  The  original  card 
is  the  size  of  an  ordinary  post  card, 
and  can  be  carried  conveniently  in  the 
pocket  as  a  permanent  memorandum. 
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What  the  Public  Doesn’t  Know 

BY  EMERSON  EASTERLING 

(Unlike  some  jokes,  this  one  has  a  point.  The  author  is  convinced  that  most  of  the  problems 
of  the  electrical  industry  would  be  solved  if  the  general  public  knew  more  about  electricity-. 
7n  spite  of  the  implication  in  the  title,  all  the  responsibility  is  not  laid  on  the  customer: 
cooperation  between  branches  of  the  electrical  industry  is  one  of  the  most  necessary  factors  in 
achieving  the  education  of  the  benighted  public. — The  Editor.) 


As  I  stepped  into  the  central  station  I  perceived 
“Olaff,”  the  station  man,  and  a  local  contractor- 
dealer  engaged  in  conversation. 

“I  sold  an  old  jay  an  electric  stove  the  other 
day,”  said  the  contractor,  swinging  his  feet  from  the 
desk,  “and  he  came  back  and  said  he  did  not  want 
to  keep  it.  He  said  that  he  was  afraid  of  it.  I  asked 
what  was  the  matter  with  it  that  made  him  afraid. 


if  the  thing  had  failed  to  act  as  it  should  or  if  he  had 
a  ‘jolt.’  He  said  that  he  had  read  in  the  paper  of  a 
man  getting  killed  by  electricity  and  that  he  was  not 
going  to  have  anything  to  do  with  it — the  old  wood 
stove  answered  his  purpose  all  right.” 

Blowing  Off  the  Gas 

“That  is  just  the  trouble  with  a  lot  of  our  hicks 
here,”  agreed  Olaff,  “they  need  education  in  the  elec¬ 
tric  line.  They  look  at  it  as  some  sort  of  black  art, 
and  I  suppose  at  us  as  a  bunch  of  black  artists. 
Through  years  of  contact  they  get  accustomed  to  the 
instantaneous  combustion  type  of  heat  and  since 
some  old  geek’s  half  uncle  did  the  Boob  McNutt 
stunt  with  the  old  gas  meter  ticking  off  the  feet,  the 
general  public  have  come  to  learn  that  gas  should  not 
be  turned  on  and  left  for  any  appreciable  length  of 
time  without  either  lighting  or  burning  off,  especially 
in  a  close  room.  They  kick  at  the  gas  bill  about  as 
bad  as  the  electrical  statements  of  consumption,  but 
I  doubt  if  they  kick  at  the  peeled  up  varnish  as  bad 
as  they  do  when  a  heater  goes  on  the  fritz  or  some 
other  appliance  hits  the  junk  pile. 

Explaining  to  the  Housewife 
“Some  of  our  customers  are  almost  human  in 


their  apprehension  of  what  they  should  get  for  the 
$  in  the  line  of  wattic  service,  ^me  can  understand 
kw.-hours  and  some  even  that  it  is  natural  for  their 
service  to  be  broken  in  such  weather  as  the  winter 
months  slip  us  with  their  icy  ingratitude.  Some  of 
the  housewives  that  can  hardly  turn  on  a  light 
stand  for  hours  trying  to  tell  us  what  was  the  matter 
with  their  lights  after  we  have  fixed  them.  Others 
keep  us  off  our  other  jobs  trying  to  find  out  what  is 
the  matter  with  the  light  when  it  will  not  turn  on. 
Here  is  where  the  run  of  linemen  make  their  mis¬ 
take — they  peddle  the  honest  housekeeper  a  line  of 
dope  that  either  satisfies  or  leaves  them  standing 
with  their  mouths  open  wondering  what  they  were 
really  talking  about  in  common  every-day  English. 
They  should  tell  them  what  was  the  matter  if  it  is 
sopiething  that  they  can  understand,  and  if  it  is  not 
they  should  explain  that  it  was  something  that  they 
could  not  see  through  but  that  it  was  an  imperfection 
or  result  of  some  accident,  but  in  no  case  should  the 
workman  impress  the  public  that  the  producers  are 
inefficient  nor  that  they  were  at  fault.  He  should 
point  out  that  the  cause  was  due  to  wrong  usage  or 
environment — of  course,  if  that  was  the  cause.  Bull 
and  Business  don’t  mix  as  well  as  some  think  it  does, 
if  you  play  the  game  straight  you  get  where  the 
crook  can’t  even  look  in — and  of  course  the  crook 
gets  where  you  do  not  care  to  look.  What  I  mean  is 
that  we  are  cooperating  with  the  public,  they  buy 
our  products — juice  (in  your  case,  appliances),  and 
we  sell  them  juice  and  not  jaw.  You  know  what  our 
tallest  President  said  about  fooling  the  public — you 
can’t  fool  ’em  all  the  time.” 

A  Shocked  Customer 

“You  talk  like  I  have  been  trying  to  fool  the 
people,”  returned  the  dealer.  Then  he  laughed. 
“What  you  said  about  the  public  being  ignorant  on 
the  electrical  subject  makes  me  think  of  a  party  that 
was  looking  at  a  range  over  at  the  store.  He  was 
afraid  to  touch  the  elements  for  fear  they  should 
shock  him.  I  told  him  they  were  not  connected  up 
but  that  made  no  difference — he  would  not  touch 
them.  Such  people  as  that  would  be  living  at  the 
top  of  a  twenty-foot  rubber  step-ladder  in  a  pair  of 
gum  boots  and  have  their  meals  served  a  la  Christy 
Mathewson  if  they  knew  that  we  had  heavy  currents 
grounded. 

“More  and  more  we — you  and  I,  contractors  and 
central  stations — we  are  coming  closer  together.  As 
McKinley  said,  ‘Progress  is  made  in  concord,  not  con¬ 
flict.’  The  better  service  we  give,  the  better  field 
you  have  for  appliances;  the  more  appliances  you 
sell,  the  more  we  have  to  furnish  juice  for.  Then 
when  the  public  gets  more  educated  electrically,  we 
will  be  a  step  farther  along  in  the  game. 
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Showing  Them 

“Yes,  people  are  beginning  to  see  that  the  vac¬ 
uum  cleaner  has  it  over  on  the  old  dust  raising 
broom.  When  Mrs.  Tidy  has  just  done  what  she 
thinks  is  an  A-No.  1  job  with  the  bristled  stick  and 
you  come  along  shoving  your  suction  cleaner  leis¬ 
urely  and  then  empty  from  the  bag  a  wad  of  dirt 
that  would  choke  a  harvester,  she  just  can’t  think 
what  she  used  to  of  the  old  method.  We  have  got 
to  show  them.  They  are  all  from  Missouri. 

“However,  one  old  duck  was  not  hard  to  show 
that  the  electric  heat  had  it  on  the  old  smoke  and 
ashes  system.  He  ambled  in  from  a  hard  night  and 
thought  a  cup  of  black  coffee  would  better  his  condi¬ 
tion  somewhat.  After  a  vain  search  he  became 


This  is  the  author’s 
idea  of  the  state  of  the 
public’s  mind  with  re¬ 
gard  to  electricity. 


aware  of  the  fact  that  fires  are  not  of  much  use  in 
their  pre-material  state — the  idea  is  that  there  were 
no  matches  in  the  house,  and  even  gas  needs  some 
means  of  ignition.  He  connected  up  his  toaster  and 
wondered  why  he  did  not  think  of  it  sooner.  After 
a  talk  with  me  the  next  day  he  purchased  a  perco¬ 
lator;  now  he  has  a  range. 

She  Forgot  the  Oock 

“A  lady  came  in  the  other  day  and  wondered 
why  her  light  bill  was  so  big.  I  asked  her  if  she 
had  bought  any  new  appliances.  She  said  that  she 
had  purchased  a  headlight  heater — ^but  that  the  man 
that  sold  it  to  her  said  it  did  not  use  any  more  juice 
than  an  iron,  and  she  could  not  see  why  her  bill  was 
so  large  on  that  account.  After  I  explained  that  she 
did  not  keep  her  electric  iron  going  day  and  night 
but  did  the  heater  she  began  to  comprehend  the  fact 
that  time  used,  and  not  the  name  plate  rating, 
has  a  lot  to  do  with  the  kw-hours  that  she  has  to 
pay  for.  The  trouble  with  some  of  the  people  is 
that  they  do  not  think. 

“Last  month  I  sold  a  woman  an  electric  range 
who  was  as  badly  in  love  with  the  old  style  stuff  as 
Romeo  with  Juliet.  She  was  a  dressmaker  and  said 
she  had  to  work  for  her  money  and  wanted  to  econ¬ 
omize  as  much  as  possible — said  she  could  not  afford 
the  range.  I  agi*eed  to  install  the  range  for  her  and 
let  her  use  it  gratis  for  one  month.  If,  at  that  time, 
she  was  convinced,  the  range  would  remain,  if  not 
I  would  remove  it  and  call  it  a  bad  seller.  The  result 
was  that  she  figured  that  she  saved  more  time  with 
it — ^that  the  extra  time  she  was  able  to  put  in  on  her 
work  justified  the  buy.  She  thinks  the  time  clock 
attachment  is  a  wonder.  It  is. 

“That’s  the  idea,  educate  them  by  example.  If 
we  have  more  customers  we  can  give  more  efficient 


and  cheaper  service.  If  you  make  more  sales  you 
can  give  better  service  and  in  some  cases  make  better 
prices.  We  all  profit  by  the  condition. 

Encouragement  from  the  Central  Station 

“The  best  way  to  do  is  to  have  the  customers 
use  enough  juice  to  justify  a  heating  rate  and  then 
run  their  appliances  on  that  rate.  It  gives  them 
more  for  their  money,  you  see.  If  you  would  encour¬ 
age  that  it  would  be  a  good  thing.  We  could  set 
special  heat  load  transformers  to  handle  the  custom¬ 
ers,  if  there  are  enough,  easier  than  putting  them  on 
the  light  circuits.  Then  when  about  a  dozen  houses 
hook  up  their  heat  for  cooking  the  lights  will  not 
bum  at  half  mast  in  the  houses.  A  few  heaters  can 
make  a  difference  in  the  brilliancy  and  yet  not  justify 
putting  in  a  larger  pot.” 

“Oh,  yes ;  by  the  way,”  broke  in  the  contractor, 
“I’ve  got  a  new  line  of - ” 

At  this  point  a  lady  stepped  in.  “My  lights 
won’t  light  at  all,”  she  complained,  “they  never  did 
do  that  way  before.  I  can’t  think  what  is  the  matter 
with  them.  Will  you  send  a  man  over  to  fix  them 
right  away?  I  have  a  sister  from  Waco,  Texas,  for 
dinner  and  I  simply  must  have  the  lights  on  by  then.” 

“Awright,”  replied  “Olaff,”  “We’ll  ’tend  to  it 
right  away.”  Then,  after  she  went  out,  “That’s 
them  every  time — ‘that  never  happened  before,’  just 
like  there  was  not  a  first  time  for  everything.” 


CUSTOMERS’  COMMENTS 

(Here  is  a  new  idea.  Perhaps  we  are  wrong  in  urg¬ 
ing  a  too  great  singleness  of  thought  in  window 
displays.  This  quotation  from  the  remarks  of  one 
of  the  “public”  suggests  that  there  is  room  for  more 
than  one  type  of  appeal  to  the  interest  of  the 
passer-by. — The  Editor.) 

The  other  day  I  learned  that  a  variety  in  exhi¬ 
bitions  is  needed  to  meet  the  tastes  of  the  variety  of 
window  inspectors.  What  appeals  to  one  often  has 
no  charm  whatever  for  another.  I  have  seen  men, 
women  and  children  intently  studying  the  contents 
of  a  window  that,  at  first  glance,  appeared  to  me  as 
an  unpardonable  jumble.  One  day  I  joined  such  a 
gathering,  wishing  to  know  why  they  were  inter¬ 
ested.  I  soon  heard  a  young  woman  say,  “That  is 
the  kind  of  electric  fan  I  must  have  in  the  living- 
room.”  The  young  man  at  her  side,  evidently  an 
admiring  husband,  quickly  led  the  way  into  the  shop, 
as  he  answered,  “We  will  get  it  now.” 

An  old  man  with  dim,  squinting  eyes,  moved 
into  the  place  they  had  made  vacant.  In  a  few  mo¬ 
ments  joy  brightened  the  wrinkled  face,  and  the  man 
hastened  to  a  young  girl  who  was  waiting  a  few  feet 
away.  Joy  came  to  her  face,  too,  when  he  told  of  the 
lamp  in  the  window,  describing  it  as  just  the  thing 
lor  his  “poor  old  eyes.” 

My  attention  was  next  attracted  to  a  beautiful 
little  girl  about  ten  years  old.  She  was  pulling  her 
father’s  coat  as  she  whispered,  “Daddy,  look  at  that 
stove  with  oven  and  everything.  Let’s  get  it  for 
mama.” 

Near  them  was  a  pale,  thin  girl.  She  was  trying 
to  get  a  “good  look”  at  some  heating  pads  on  the 
side  of  the  display  farthest  from  her.  Someone 
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moved  and  she  more  clearly  saw  a  small  pad,  plainly 
marked  “$4.00.”  She  joyfully  turned  to  her  compan¬ 
ion  with  the  words,  “There  is  a  pad  that  I  can  afford. 
What  a  joy  it  will  be  these  bitter,  cold  nights.  I’ll 
get  it  now.” 

These  patrons  of  this  shop  would  have  passed, 
without  a  moment’s  stop,  a  window  in  which  an 
artistic  arrangement  of  a  few  articles  presented 
nothing  of  special  use  to  them.  Thus  I  learned  that 
dealers  in  electric  supplies  have  the  tact,  the  good 
judgment,  and  the  skill  to  present  to  all  opportuni¬ 
ties  for  seeing  and  obtaining  the  marvels  that  ingen¬ 
ious  man  with  the  aid  of  electricity  has  been  able 
to  give  to  the  world. 

A  CUSTOMER. 


CONSERVING  OFFICE  SUPPLIES 

BY  W.  H.  BROMMAGE 

(Here  are  a  few  suggeations  for  conservation  as 
they  were  pointed  out  by  the  supply  department  of 
the  Pacific  Telephone  &  Telegraph  Company  in  the 
company  magazine.  They  are  too  good  not  to  pass 
on. — The  Editor) 

Don't  throw  away  ends  of  lead  pencils  unless  they  are  too 
short  to  use  in  a  pencil  holder. 

Don’t  fill  your  vest  pocket  with  pencils.  One  should  suffice. 
They  cost  you  nothing  but  they  do  cost  the  company 
something.  Have  a  house  cleaning  once  in  a  while  and 
when  you  find  a  dozen  or  more  pencils  at  home  on  the 
mantel  piece  or  on  the  bureau  and  in  the  drawers,  bring 
them  back  to  the  office  where  they  can  be  used.  They 
can  not  be  used  when  lying  flat. 

Don’t  puncture  your  pencil  erasers  with  your  pencil  and  bend 
the  eraser  backward  and  forward  until  it  breaks  and 
then  throw  it  in  the  waste  basket  and  ask  for  a  new 
eraser.  We  will  certify  to  the  fact  that  rubber  is 
pliable  and  will  bend  easily  because  we  have  tried  it 
ourselves,  and  can  save  you  that  much  time  in  experi¬ 
mental  work. 

Don’t  make  it  a  practice  of  emptying  your  pin  cup  into  the 
waste  basket  just  because  some  dust  has  settled 
amongst  the  pins.  If  pins  are  emptied  on  the  desk  or 
on  a  piece  of  paper  the  dust  can  be  blown  from  the  pins 
and  the  pins  replaced  in  the  cups.  You  will  find  they 
will  be  just  as  sharp  and  efficient  as  new  ones;  besides, 
the  janitor  may*  receive  injuries  in  emptying  the  bas¬ 
kets  and  that  would  be  sad.  You  know  how  it  feels 
to  have  a  pin  stuck  in  your  finger. 

Don’t  bend  paper  clips  into  design^s  different  from  the  manu¬ 
factured  articles.  We  are  all  more  or  less  mechanically 
inclined  and  can  make  several  bends  and  twists  to  the 
clips,  but  it  serves  no  purpose.  They  don’t  cost  much, 
but  when  distorted  can  not  be  used  over  again. 

Don’t  let  the  office  boy  fill  his  pockets  with  rubber  bands  if 
you  know  of  it.  That  is  a  sure  indication  that  he  is 
either  a  practical  joker  or  a  baseball  bug.  A  practical 
joker  likes  to  hit  you  with  a  rubber  band  stretched 
to  the  limit,  when  you  are  not  looking.  It  stings  fine. 
A  baseball  bug  uses  the  company’s  time  and  rubber 
bands  constructing  home-made  baseballs  and  they  sure 
bounce.  We  w’ould  prefer  to  buy  a  bow  and  arrow  or 
a  real  ball  for  the  boy,  as  we  would  save  money  not 
only  in  material  but  in  his  time. 

Don’t  destroy  tension  envelopes  that  you  receive  with  your 
name  on,  because  they  can  be  used  again.  If  your 
name  is  crossed  out  with  pencil  you  can  send  the  same 
envelope  to  some  one  else  by  writing  tin  other  fellow’s 
name  underneath  yours,  Pr  elsewhfTI  The  contents 


will  not  be  damag^ed  merely  because  your  name  is  on 
the  outside  of  the  envelope;  besides,  you  are  advertis¬ 
ing  yourself  and  letting  the  other  fellow  know  you 
are  somebody,  otherwise  the  envelope  would  not  have 
been  addressed  to  you.  It  might  surprise  you  to  know 
how  many  perfectly  good  tension  envelopes  are  de¬ 
stroyed  daily  and  thrown  into  the  waste  basket.  It  all 
means  money. 

Don’t  use  bond  second  sheets  for  scratch  paper.  If  any  one 
tells  you  that  the  standard  scratch  paper  is  not  good 
enough  for  your  purpose,  just  try  it  yourself.  You 
will  find  that  if  your  pencil  is  sharp  you  can  sketch  all 
kinds  of  things  on  it  and  figfures  show  up  splendidly; 
besides,  it  is  put  up  in  pads  and  the  sheets  hang 
togrether  much  better  than  bond  which  is  loose  and 
not  nearly  so  convenient  to  use.  Scratch  pads  are  fur¬ 
nished  in  three  sizes.  If  the  full  size  is  too  large,  you 
have  your  choice  of  two  others. 

Don’t  replace  your  typewriter  ribbons  more  frequently  than 
necessary.  They  are  usually  made  of  Sea  Island  cot¬ 
ton.  They  look  like  silk  and  act  like  silk,  but  the  girl 
who  takes  them  home  to  wash  them  out  and  thinks  she 
has  so  many  yards  of  silk  for  other  purposes  discovers 
her  mistake.  The  dye  can  not  wholly  be  removed,  no 
matter  how  hard  you  work;  the  soap  and  water  used 
does  not  pay  for  the  trouble.  We  have  tried  it.  Let 
them  stay  in  the  machine  as  long  as  serviceable.  Others 
.  will  be  furnished  when  required. 

Don’t  start  the  day’s  work  with  clean  blotters.  You  wiH  be 
surprised  to  learn  how  much  ink  can  be  absorbed  be¬ 
fore  they  are  useless.  The  best  place  to  determine  this 
is  in  the  pawn  broker’s  shop.  The  next  time  you  pawn 

•  anything  look  at  the  blotter  Uncle  uses  when  he  makes 
out  the  pawn  ticket  and  then  ask  him  how  long  he  has 
used  it.  He  may  tell  you  five  years,  but  you  can  add 
five  more  to  it  ana  be  safe;  and  then  you  could  not 
tell  what  the  original  color  was.  A  clean  blotter  means 
nothing,  but  a  soiled  blotter  shows  there  has  been  some 
activity  on  the  part  of  the  user. 

Don’t  waste  ink.  Dust  and  other  foreign  matter  is  not  held 
in  solution  but  forms  a  deposit  at  the  bottom  of  the 
ink  well.  Dust  may  be  greatly  avoided  if  the  wells 
are  covered  at  night.  The  janitor  is  largely  to  blame 
because  it  is  his  job  to  raise  a  dust  and  we  pay  him 
for  doing  it,  but  he  can  not  hold  one  hand  over  your 
ink  well  and  sweep  with  the  other.  One  per  cent  of 
the  ink  may  be  bad  but  that  is  at  the  bottom.  The 
other  99  per  cent  is  good.  Don’t  throw  it  out.  The 
ink  man  makes  his  fortune  on  the  amount  of  ink  that 
is  thrown  away  and  would  go  broke  if  he  could  only 
charge  for  the  ink  actually  used  with  the  pen. 

Don’t  waste  twine  as  though  there  were  no  end  to  it.  There 
is  an  end  to  everything  and  two  ends  to  each  ball  of 
twine.  A  package  need  not  be  tied  with  so  much  twine 
as  to  look  like  a  fish  net.  Just  enough  to  make  it 
secure.  Did  you  ever  watch  your  wife  save  all  the 
twine  that  comes  on  her  bundles  ?  She  cuts  it  near  the 
knot,  rolls  the  twine  on  her  fingers,  ties  it  up  and 
places  it  where  she  can  use  it  again.  That  is  economy, 
but  don’t  attempt  to  save  the  string  by  picking  open 
each  knot.  If  that  piece  of  twine  costs  $.00001  and 
the  time  it  takes  to  untie  it  costs  $.01,  that  is  foolish. 
We  are  referring  to  the  company’s  time.  In  your  own 
home  take  all  the  time  you  can.  Your  wife  would 
rather  have  you  there  than  at  the  lodge. 

Don’t  think  that  we  feel  like  continuing  these  “Don’ts”  indefi¬ 
nitely.  We  have  other  things  to  do  and  time  is  pre¬ 
cious.  Material  means  money,  and,  talking  of  time, 
time  means  money  and  both  go  hand  in  hand. 

Don’t  waste  material.  Don’t  waste  time.  Think  this  over. 
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Testing  a  Large  Bake  Oven 

(Here  are  the  reaulta  of  recent  teats  on  the  largest  electric  cooking  installation  west  of  Salt 
Lake  CSty.  This  large  bake  oven  of  the  Haynes — Foster  Baking  Company  was  described  in 
the  Journal  of  Electricity  of  January  15,  1918  at  the  time  of  its  installation.  It  is  reported 
to  have  been  giving  perfect  satisfaction. — The  Editor) 


The  result  of  a  recent  test  on  a  large  bake  oven 
installed  by  the  Haynes  Foster  Baking  Company, 
Inc.,  of  Portland,  Oregon,  is  evidence  of  satisfactory 
results  obtained  from  this  oven  in  use. 

The  oven  is  a  Hughes  No.  415  with  a  capacity  of 
650  12-oz.  loaves  and  is  a  continuous  baking  oven. 
The  electric  power  used  is  a.c.  220  v.,  3-phase,  60 
cycle,  and  the  total  current  that  can  be  used  at  any 
one  time  is  210  amperes,  the  heating  elements  being 
balanced  between  the  three  phases. 

The  heating  units  consist  of  six  heat  units,  each 
divided  into  three  separate  sections,  with  each  sec- 


660  12-ounc«  loaves  can  be  baked  in  thU  oven  at  once.  The  average 
kw.-hr.  consumption  for  1000  loaves  was  70  for  the  first  test,  and  67.4 
for  the  second. 


tion  controlled  by  a  three  heat  snap  switch.  The 
temperature  used  is  from  400  to  500  degrees  Fahr. 


BKSULT8  OF  TEST  ON  NO.  415  HAYNES  OVEN— OCT.  17,  1618 


Average 

Average 

Average 

Date 

Hours 

Kw-hr. 

Loaves 

kw-hr. 

loaves 

kw-hr. 

Operation 

12  os. 

per  hour 

per  hour 

per  loaves 

Oct  7 

11% 

688 

9884 

60 

887 

69.8 

8 

11 

667 

9911 

69.7 

901 

66.3 

9 

9 

670 

7488 

68.3 

882 

76 

18 

14% 

1024 

18,286 

71.9 

982 

77 

Total  4 

days 

46 

2889 

40,514 

61.7 

881 

.  70 

Daily  average 

11.6 

710 

10,128 

SECOND  TEST 

—  OCTOBER  28-84-25, 

1918 

Oct.  28 

8% 

646 

8671 

64 

1020 

62.8 

24 

12% 

786 

10,814 

60 

842 

71.2 

26 

10 

668 

9688 

66.8 

969 

67.4 

Daily  average 

1^ 

644 

9668 

67.4 

Fig-.  4. — Result  of  test  Oct.  18,  1918 — 14^  hrs.,  1024  kw>hrs.,  13286  12  os. 

loaves. 


r 

n  . 

Fig.  6. — Result  of  test  Oct.  28.  1918 — 8^  hrs.,  546  kw*hrs.,  6899  18^  os. 
loaves  and  348  12  os.  pies — equivalent  to  8671  12  os.  loaves.  Average  62.8 
kw>hr.  per  1000  12-ob.  loaves. 
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Fig.  1 — Result  of  test  of  Oct.  7,  1918 — 11%  hrs.,  688  kw>hrs..  9884  12  os. 

loaves. 


Fig.  6. — Result  of  test  Oct.  24,  1918 — 12%  hrs,  786  kw-hrs.,  10814  12-os, 
loaves.  Average  71.2  kw-hr.  per  1000  12-os.  loaves. 
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Building  an  Electric  Cooking  Load 

BY  GLENN  D.  SMITH 

(A  greater  proportion  of  the  customers  of  the  Ontario  Power  Company  cook  electrically  than  is 
recorded  by  any  other  company.  The  success  of  this  one  of  the  smaller  California  power  com¬ 
panies  in  building  up  a  substantial  cooking  load  here  told  by  the  general  manager  of  the  com¬ 
pany  will  be  of  interest  to  others  handling  similar  loads,  llie  paper  formed  part  of  the  discus¬ 
sion  of  the  report  by  Ben  M.  Maddox  on  Electric  Cooking  at  the  recent  Coronado  Convention. 
— The  Editor.) 


The  Ontario  Power  Company,  with  2348  resi¬ 
dence  customers,  has  on  its  lines  262  cooking  instal¬ 
lations,  being  used  regularly.  This  is  one  cooking 
customer  for  each  nine  residences  served.  The  num- 
l>er  of  ranges  sold  seems  small,  perhaps,  when  com¬ 
pared  with  the  sales  of  the  large  companies,  but  the 
percentage  of  customers  cooking  electrically  is,  so 
far  as  I  have  been  able  to  learn,  much  greater  with 
the  Ontario  Power  Company  than  with  any  other 
company  on  the  Pacific  Coast  or  elsewhere. 

A  Satisfactory  Residence  Load 
This  cooking  load  is  not  due  to  any  unusually 
favorable  conditions  within  the  territory  served,  but 
is  due  to  the  fact  that,  realizing  that  our  company 
must  look  largely  to  the  residence  load  for  its 
growth,  we  have  persistently  worked  to  build  up  that 
class  of  our  business.  We  in  no  way  neglect  the 
other  classes  of  service,  but  bur  opportunity  in  the 
industrial  field  is  small  and  the  residence  load  is  our 
big  opportunity.  It  is  possible  that  some  companies 
have  been  deterred  from  actively  seeking  the  cooking 
load  by  the  thought  that  to  get  it  would  require  a 
rate  so  low  that  there  would  be  no  margin  of  profit 
after  allowing  for  cost  of  service,  including  the  at¬ 
tention  necessary  to  be  given  to  the  ranges.  We  have 
not  found  it  so.  The  ranges,  we  find,  after  three 
years’  experience,  require  but  little  attention,  but 
this  branch  of  the  service  should  be  prompt  and 
courteous.  The  Ontario  Power  Company  has  the  fol¬ 
lowing  combination  rate,  which  is  available  for  all 
residence  service: 


Flr«t  20  kw'hra.  per  moatli- . .  9c 

Next  l.'JO  kw-hre.  per  month .  3c 

Over  160  kw-hr«.  per  month . .  2c 


Prompt  payment  diacount.  10% 

Minimum  chartre,  S2.00  per  month 

.  In  August,  1918,  the  Ontario  Power  Company 
had  249  cooking  customers,  delivered  to  them  34,235 
kw-hrs.  of  energy,  and  received  $1,187.00  in  revenue, 
or  137  kw-hrs.  and  $4.76  per  customer.  The  revenue 
per  kw-hr.  was  3  47/100  cents.  In  December,  1918, 
the  company  served  262  cooking  customers,  delivered 
49,302  kw-hrs.  to  them  and  received  $1,455.00  in 
revenue,  or  188  kw-hrs.  and  $5.55  per  customer,  the 
revenue  per  kw-hr.  being  2  95/100  cents. 

For  the  year  1918,  we  delivered  to  our  cooking 
customers  483,515  kw-hrs.  and  received  $15,447.82 
in  revenue,  equaling  3  2/10  cents  per  kw-hr. 

Encouraging  Other  Uses 
The  increased  average  consumption  in  December 
over  August  was  due  largely  to  some  of  the  cooking 
customers  using  air  heaters.  The  experience  of  this 
company  indicates  that  cooking  electrically  leads  to 
the  use  of  air  heaters  and  helps  to  popularize  the 
use  of  all  electrical  appliances  in  the  home,  and  is 


a  large  factor  in  developing  the  idea  of  the  Electrical 
Home. 

The  Question  of  Electric  Water  Heating 
We  have  installed  very  few  equipments  for  heat¬ 
ing  water  electrically,  and  though  there  seems  to  be 
a  very  general  opinion  that  to  equip  a  home  for  cook¬ 
ing  electrically,  it  is  necessary  to  also  provide  for 
heating  water  electrically,  we  have  not  found  that 
it  is  necessary.  The  writer  recognizes  the  desirabil¬ 
ity  of  providing  for  heating  water  electrically,  both 
from  the  viewpoint  of  the  user  and  the  company, 
but  not  being  sure  of  the  best  method  of  doing  it  and 
firmly  believing  that  it  is  bad  business  policy  to  in¬ 
stall  any  electrical  appliance  in  the  home  that  might 
prove  unsatisfactory  and  lead  to  complaint,  has  been 
content  to  wait  for  possible  improvements  in  water¬ 
heating  appliances. 

Costs  of  Maintenance 

This  company  has  not  found  the  cost  of  taking 
on  this  business  at  all  excessive.  It  has  not  been 
found  necessary  to  increase  the  capacity  of  primary 
lines.  Heavier  services  are  required  and  transformer 
capacity  has  to  be  increased.  For  a  range,  lights  and 
the  usual  lamp  socket  appliances,  we  install  a  3  kva. 
transformer;  where  air  heating  or  water  heating  is 
done,  a  larger  transformer  is  installed.  When  a 
range  is  installed,  we  make  a  voltage  test  with  every¬ 
thing  on  and  require  a  minimum  voltage  of  107.  This 
has  proved  to  be  entirely  satisfactory,  as  indicated 
by  the  lack  of  complaints,  and  I  assume  that  our 
users  are  as  exacting  and  as  critical  as  any  gi’oup  of 
users  would  be.  Range  elements  will  bum  but,  and 
when  they  do,  should  be  very  promptly  replaced.  We 
do  not  find  the  cost  of  replacements  high,  and  we 
make  no  charge  for  it.  The  burned  out  elements  are 
repaired  in  our  own  shop  and  installed  in  another 
range  when  needed.  We  find  that  at  least  90%  of 
the  elements  brought  in  can  be  repaired. 

A  careful  analysis  of  all  cost  connected  with, 
and  the  revenue  from,  the  cooking  business,  shows 
that  the  net  annual  return  from  one  cooking  cus¬ 
tomer  equals  that  of  four  lighting  customers ;  conse¬ 
quently  one  cooking  installation  can  stand  four  times 
the  initial  investment  on  one  lighting  installation. 

The  Character  of  the  Load 

We  have  no  way  of  determining  just  what  the 
demand  of  the  cooking  load  is,  but  a  careful  analysis 
of  our  load  cuiwe  indicates  that  it  is  about  175  kw., 
the  maximum  being  in  the  forenoon  and  the  use 
being  rather  uniform  during  that  period,  and  coming 
on  again  at  a  lower  demand  about  five  o’clock  p.m. 
and  continuing  until  about  6 :30  o’clock. 

Unquestionably  electric  cooking  is  here  to  stay. 
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New  Electric  Pumping  Units  for  Portland  Water  Works 

BY  F,  D.  WEBER 


(Among  important  new  electric  installations  in  the  Northwest  are  these  pumping  units  in  the 
Portland  Water  Works.  The  Fairbanks-Morse  Company  has  supplied  the  city  with  additional 
pumps  and  motors  to  meet  the  needs  of  full-capacity  operation  during  the  “peak  load”  periods 
of  the  summer  months,  and  to  act  as  spare  units  in  the  old  plants. — The  Editor.) 


The  water  supply  for  the  city  of  Portland  is 
obtained  "by  a  diversion  from  Bull  Run  river,  about 
30  miles  from  the  city,  and  flows  by  gravity  through 
two  steel  conduits  to  reservoirs  within  the  city  on 
each  side  of  the  Willamette  river,  and  is  distributed 
by  gi'avity  from  them  to  six  principal  services,  with 
nine  higher  districts  supplied  by  pumpage  and  sev¬ 
eral  lower  sections  under  reduced  pressure. 

The  capacity  of  these  pipes  per  day  is  65,500,000 
gallons. 

The  following  units  were  necessary,' because  of 
the  fact  that  the  plants  were  operating  at  full  capac¬ 
ity  during  the  “i^ak  load”  periods  of  the  summer 
months,  and  also  the  fact  that  no  spare  units  existed, 
making  breaks  or  repairs  to  the  old  plants  during 
the  summer  months  liable  to  leave  these  districts 
without  water. 

On  December  8th,  1917,  a  contract  was  entered 
into  by  the  city  with  the  Fairbanks-Morse  Company 
for  the  following  pumps  and  electric  motors : 


This  includes  a  slate  panel  switchboard  on  pipe  frame,  having 
mounted  upon  it  one  Bulletin  No.  9642  Cutler-Hammer  sec¬ 
ondary  type  self-starter,  with  two  inverse  time  element  over- 


Theac  two  Fairbanks-Morse  6  in.  8  statce  horisontal  centrifusral  pumps, 
comprising  the  City  Park  units,  are  direct  connected  to  a  100  h.p.  2200 
volt  motor. 


City  Park  Station. — Two  Fairbanks-Morse  Co.  5  in., 
3  stage  bronze  fitted  horizontal  split  case  centrifugal  pumps, 
direct  connected  to  Fairbanks-Morse  100  h.p.,  1800  r.p.m., 
2200  volt,  3  phase,  60  cycle,  type  BV,  slip  ring  induction 
motor.  This  includes  a  slate  panel  on.  pipe  frame  having 
mounted  upon  it  one  Bulletin  No.  9410  Cutler-Hammer  drum 
type  starter,  arranged  for  rear  of  board  operation  and  op¬ 
erated  by  bevel  gears;  one  Bulletin  No.  10080  C-H  phase  fail¬ 
ure  or  reverse  relays,  and  Westinghouse  S-2  oil  circuit 
breaker  with  no  voltage  and  overload  relay  and  mechanical 
interlocking  between  primary  circuit  and  dmm.  The  pumps 
have  a  capacity  of  700  gallons  per  minute,  against  a  total 
head  of  300  feet,  when  operating  independently,  and  have  a 
combined  capacity  of  100  gal.  per  min.  when  the  two  are 
working  in  series  against  a  total  head  of  600  feet.  The  speci¬ 
fications  called  for  an  efficiency  of  61%  on  each  pump  when 
working  independently  against  300  foot  head  and  upon  test 
they  showed  64%. 

Fulton  Park  Unit.— One  Fairbanks-Morse  76  h.p.,  1800 
r.p.m.,  2200  volt,  3  phase,  60  cycle,  tsrpe  BV  slip  ring  induc¬ 
tion  motor,  dire^  connected  to  a  3  in.,  5  stage  Fairbanks- 
Morse  bronze  fitted,  horizontal  split  case  centrifugal  pump. 


The  Fulton  Park  unit — one  Fairbanks-Morse  75  h.p.,  1800  speed,  2200  volt, 
3  phase,  60  cycle  motor,  direct  connected  to  a  3  in.,  6  stage  centrifugal 
pump. 

load  relays  and  one  Bulletin  No.  10080  Cutler-Hammer  phase 
failure  relay  and  step  dowm  transformer  for  operation  of  the 
primary  and  secondary  switches.  The  unit  has  a  capacity  of 
350  gallons  per  minute  against  a  head  of  430  feet.  TTie  speci¬ 
fications  called  for  an  efficiency  of  55%  and  upon  test  the  unit 
showed  55%. 

Council  Park  Unit. — One  Fairbanks-Morse  40  h.p.,  1800 
r.p.m.,  220  volt,  3  phase,  60  cycle,  type  BV,  slip  ring  induction 
motor,  direct  connected  to  a  3  in.,  3  stage  Fairbanks-Morse 
bronze  fitted  horizontal  split  case  centrifugal  pump.  This 


The  Council  Crest  unit  consists  of  one  Fairbanks-Morse  40  h.p.  220  volt, 
3  phase,  60  cycle  motor,  direct  connected  to  a  3  in.,  3  stage  centrifugal 
pump. 


includes  a  slate  panel  switchboard  on  a  pipe  frame,  having 
mounted  on  it  one  Cutler-Hammer  Bulletin  No.  9640  second¬ 
ary  resistence  type  self-starter,  with  two  inverse  time  element 
overload  relays  and  one  Bulletin  No.  10080  reverse  current 
and  phase  failure  relay.  The  unit  has  a  capacity  of  350  gal¬ 
lons  per  minute  against  a  total  head  of  235  feet.  The  speci¬ 
fications  called  for  55%  efficiency  and  upon  test  the  unit 
showed  55%.. 
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Providing  Heat  and  Power  for  the  Modem  Office  Building 

BY  O.  B.  GOLDMAN 

(That  a  profitable  source  of  power  is  being  overlooked  in  the  modern  oflice  building  heating 
plant  is  here  pointed  out.  The  development  of  by-product  power  is  too  often  neglected — a  fact 
which  puts  an  additional  load  upon  the  public  service  at  peak  hours  and  at  the  same  time  means 
a  great  loss  of  revenue  to  the  owner  of  the  building.  The  following  calculations  represent  ex¬ 
tracts  from  a  lecture  on  central  heating  presented  by  ihe  author  as  part  of  a  course  in  steam  en¬ 


gineering  under  the  auspices  of  the  Extensi<m 
Agricultural  College. — The  Editor) 

Centralizing  Service  — 

Heating  service  is  being  centralized.  In  build¬ 
ing,  we  had  originally  a  stove  in  each  room.  Now, 
we  have  a  central  plant  in  each  of  the  larger  build¬ 
ings.  In  residence  districts  the  buildings  are  com¬ 
paratively  small.  (Consequently  the  heating  plant 
must  be  comparatively  small  if  one  is  placed  in  each 
building,  and  therefore  their  first  cost  per  unit  of 
service  rendered  is  very  high.  So  also  is  the  attend¬ 
ance  expensive  and  bothersome,  while  the  service 
rendered  is  comparatively  poor.  Where  this  resi¬ 
dence  service  is  centralized,  the  first  cost  of  the  heat¬ 
ing  plant  and  attendance  is  low,  and  good.  We 
have,  however,  added  another  item  of  expense,  that 
of  transmission,  for  the  heat  must  be  transmitted 
from  the  central  plant  to  each  house.  For  small 
areas  this  cost  of  transmission  is  a  small  item,  but 
as  the  area  served  increases  this  becomes  a  larger 
and  larger  item,  offsetting  more  and  more  the  gain 
in  greater  centralization,  until  we  finally  arrive  at  a 
point  where  greater  centralization,  instead  of  de¬ 
creasing  the  cost  of  heating  service,  actually  in¬ 
creases  the  cost.  Under  any  given  conditions  there 
is  a  certain  size  of  central  plant  which  can  render 
this  service  most  economically.  Increasing  or  de¬ 
creasing  the  size  of  this  unit  raises  the  cost  of  the 
service.  It  is  not  the  largest  any  more  than  the 
smallest  plant  that  can  render  the  service  most 
economically. 

The  Ontral  Plant  in  the  Business  Building  — 

In  the  business  district  centralization  took  place 
in  the  utilization  of  one  main  unit  to  serve  an  entire 
building — ^perhaps  an  entire  block.  To  serve  a  mod¬ 
em  business  building  requires  no  mean  central  plant. 
In  fact,  very  often  they  are  of  quite  impressive  size. 
The  Old  National  Bank  Building  in  Spokane,  Wash¬ 
ington,  contains  500  h.p.  of  boilers;  the  Claridge 
Hotel  of  New  York,  720  h.p.;  the  Customs  House  of 
New  York  contains  1200  h.p.,  while  the  central  plant 
of  the  Hotel  St.  Regis  of  New  York  contains  1450  h.p. 
Many  a  district  heating  system  would  feel  quite  im¬ 
portant  with  a  load  such  as  one  of  these  large  build¬ 
ings  offers. 

An  attempt  to  put  in  a  district  heating  system 
in  the  business  district  is,  then,  an  attempt  to  cen¬ 
tralize  heating  plants.  The  cost  of  steam  generation 
in  such  a  plant  would  be  nearly  as  great  as  in  the 
local  plant  per  pound  of  steam  generated,  but  to  this 
must  be  added  the  enormous  cost  of  transmission. 
No  doubt,  however,  but  that  some  of  the  smaller 
down-town  buildings  could  be  served  from  the  larger, 
profitably  to  both  sides  of  the  bargain.  But  general 
centralization  would  result  in  a  much  increased  cost. 
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Furthermore,  heat  is  not  the  only  service  to  be 
rendered.  The  power  demand  in  the  modem  build¬ 
ings  is  often  so  large  as  to  surprise  the  uninformed. 
The  question  then  naturally  arises,  to  what  extent 
these  services  can  be  combined  with  increased  econ¬ 
omy.  Besides  all  this,  there  are  a  great  many  serv¬ 
ices  to  be  rendered  by  the  engineering  staff  in  a  large 
building  whether  heat  and  power  are  generated  or 
not.  The  heat  and  power  must  be  distributed,  venti¬ 
lation  and  the  like  provided,  which  make  it  possible 
to  combine  to  a  great  extent  the  generation  of  power 
and  heat  with  these  other  services,  reducing  further 
the  cost  of  attendance.  Inasmuch  as  the  heat,  power 
and  the  other  necessary  services  are  practically  all 
demanded  during  the  same  period,  it  is  particularly 
desirable  to  combine  them. 

Combining  Heat  and  Power  — 

In  a  steam  power  plant  generating  power  from 
fuels  we  can  convert  approximately  20%  of  the  heat 
in  the  steam  into  power  if  we  run  condensing.  If  we 
'do  this,  then  the  temperature  of  our  exhaust  is  only 
100°  approximately  and  irrespective  of  the  imprac¬ 
ticability  of  the  maintenance  of  a  long  pipe  line  under 
vacuum,  and  the  great  and  correspondingly  expen¬ 
sive  sizes  demanded,  the  temperature  would  be  too 
low  for  practical  heating.  On  the  other  hand,  if  we 
wish  to  use  the  steam  for  heating,  we  cannot  expand 
below  atmospheric  pressure.  If  we  expand  just  to 
this  pressure,  then  in  a  fairly  well  designed  plant  we 
can  get  10%  of  the  heat  in  the  steam  converted  into 
power,  or  only  half  as  much  as  if  we  run  condensing. 
On  that  basis,  90%  of  the  heat  is  left  in  the  steam 
after  expanding  to  atmospheric  pressure  in  the  en¬ 
gine,  the  other  10%  being  converted  totally  into 
power. 

In  order  to  reduce  the  cost  of  transmitting  the 
heat,  the  steam  is  often  supplied  to  the  transmission 
pipes  at  boiler  pressure.  In  that  event,  no  power  is 
generated,  and  all  the  heat  is  available  for  heating. 
So  we  can  get  any  one  of  the  following  or  intermedi¬ 
ate  results: 

(a)  20%  power,  no  heating 

(b)  10%  power,  90%  heating 

(c)  0%  power,  100%  heating. 

Which  of  these,  or  what  intermediate  result  we 
wish  to  obtain,  depends  entirely  on  the  market  price 
of  each  commodity,  heat  and  power,  and  the  cost 
of  transmitting  each  to  the  place  where  it  is  to  be 
used.  You  can  see  at  once  that  because  the  trans¬ 
mission  of  power  electrically  is  very  much  cheaper 
than  the  cost  of  transmission  of  heat  in  expensive 
pipes  and  tunnels,  a  correspondingly  larger  area  can 
be  served  with  power  from  a  central  station  than 
with  heat. 
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Rates  for  Central  Heating  — 

Where  district  heating  companies  operate,  there 
are  two  methods  of  selling  the  heat.  F^rst,  that  of 
a  flat  rate,  and  second,  that  of  a  meter  basis.  The 
flat  rate  charge  in  such  districts  as  in  Chicago  where, 
the  winters  are  quite  severe,  but  fuel  is  low  com¬ 
pared  with  Coast  prices,  is  between  25  and  35  cents 
per  square  foot  of  radiation  per  year.  Where  the 
charge  is  on  the  meter  basis,  the  cost  per  1000  lbs. 
of  steam  varies  with  the  locality  and  the  quantity  of 
steam  used. 

The  Illinois  Maintenance  Company,  with  offices 
in  Chicago,  offers  two  forms  of  contract,  in  one  of 
which  the  customer  furnishes  the  steam  generating 
equipment  on  his  own  premises,  the  company  operat¬ 
ing  the  plant,  and  in  the  other  he  does  not,  the  heat 
being  furnished  from  a  central  plant.  The  rates 
charged  on  each  schedule  are  given  below  as  taken 
direct  from  copies  of  their  contracts. 

RATES  FOR  STEAM  FROM  CENTRAL  PLANT 
(Illinois  Maintenance  Co.) 


First 

10,000 

pounds  of 

steam 

per 

month. 

$1.60  per 

Next 

10,000 

1.00 

Next 

10,000 

0.80 

Next 

60,000 

0.70 

Next 

120,000 

0.60 

Next 

200,000 

0.66 

All  over 

400,000 

0.60 

CJonditions : 

(a)  All  rates  subject  to  a  cash  discount  of  10%. 

(b)  Ciontinuous  service  not  guaranteed. 

(c)  Consumer  must  sruarantee  not  to  use  any  of  the  steam  furnished 
him  for  the  Keneration  of  electricity. 

RATES  FOR  STEAM  OF  ILLINOIS  MAINTENANCE  CO. 


(Steam  Gcncratlnc  Plant  Provided  by  the  Consumer) 


First 

60,000 

pounds  of 

steam 

per 

month. 

$0.80 

per  M. 

Next 

60,000 

#«  •« 

0.70 

Next 

200,000 

44  44 

0.60 

Next 

300,000 

44  44 

0.60 

Next 

400,000 

44  44 

0.46 

All  over 

1,000,000 

44  44 

0.40 

(a)  All  the  above  subject  to  a  discount  of  10%  for  cash. 

(b)  0>nsumer  must  furnish  a  complete  generating  plant  on  his 
premises. 

(d)  (Company  has  the  right  to  generate  excess  steam  and  sell  it  to 
others  without  paying  the  customer  for  the  extra  use  of  his  equipment. 

(e)  Consumer  guarantees  not  to  use  any  of  the  steam  furnished  for 
the  generation  of  electricity. 

The  last  clause  in  each  contract  is  very  interest¬ 
ing,  for  as  we  shall  find  that  is  a  very  economical 
thing  to  do  at  present  commercial  rates  on  power. 

Power  Service  in  Office  Buildings  — 

If  steam  for  heating  is  purchased  instead  of 
being  generated  on  the  premises  in  the  modem  busi¬ 
ness  building,  the  engineering  staff  is  required  to 
cut  down  but  very  little.  The  following  service  has 
still  to  be  rendered,  and  the  necessary  equipment 
therefore  attended  and  maintained. 

1.  Hot  water  heaters  for  Industrial  or  domestic  use. 

2.  Vacuum  pumps  for  heating  system. 

3.  House  pumps  for  domestic  water  supply. 

4.  Ellevalors. 

6.  Fire  pumps. 

6.  Air  compressors  or  blowers. 

7.  Refrigerating  machinery. 

8.  Brine  pumps. 

9.  Drinking  water  pumps. 

10.  Ventilating  fans. 

11.  Air  washers. 

12.  Vacuum  sweeping  system  and  many  miscellaneous  other  services. 

Where  steam  and  power  are  both  purchased,  we 
need  the  whole  engineering  staff,  less  boiler  and 
engine  attendants.  Where  the  steam  is  locally  gen¬ 
erated  but  the  power  is  purchased,  we  need  the  whole 
staff,  less  the  engine  attendant,  while  where  the  heat 
and  power  are  both  locally  produced,  we  need  the 
entire  staff.  The  reduction  is  very  little  because  of 
the  multiplicity  of  other  services  that  a  modem 


building  demands.  However,  when  the  heat  and 
power  is  generated  at  a  distance,  we  must  add  to  the 
cost  of  generation  the  cost  of  transmission,  which 
is  very  large  for  heat.  While  also,  the  larger  boiler 
plants  are  more  efficient,  this  gain  is  much  more  than 
offset  in  the  heat  lost  in  transmission.  This  assumes 
that  the  local  plant  is  of  fair  size  and  fairly  well  de¬ 
signed.  It  would  be  hard  to  set  down  just  what  a 
fair  size  is,  as  this  is  quite  variable.  At  present,  we 
can  assume  it  to  be  in  the  neighborhood  of  150  boiler 
horsepower  minimum. 

.  As  to  continuity  of  service,  we  should  consider 
a  local  plant  consisting  of  two  or  more  boilers  much 
safer  than  a  greater  number  of  boilers  at  the  end  of 
a  single  long  pipe  line  with  a  corresponding  greater 
demand. 

Costs  of  Heat  and  Power  — 

In  order  to  more  clearly  illustrate  the  heat 
power  engineering  of  the  large  business  block,  let  us 
take  as  a  concrete  example,  a  building  200  feet  by 
200  feet  and  ten  floors,  each  one  14  feet  high. 

The  heat  radiated  in  B.t.u.  per  hour,  by  the  formula 
H  =  (G  +  .26  W  +  .02  NC)T,  amounts  to  16,380,000  B.t.u. 
Allowing  for  roof  radiation,  etc.,  we  would  require  about 
17,000,000  B.t.u.  For  heating,  we  would  therefore  require 
l'',000  pounds  of  steam  per  hour  at  atmospheric  pressure. 

This  is  not  the  only  service  that  the  modem  building 
demands.  Power  service  is  equally  essential.  If  we  generate 
the  steam  at  fairly  high  pressure  and  superheat  we  can  read¬ 
ily  get  10%  of  the  heat  of  the  steam  converted  into  work, 
exhausting  against  atmospheric  pressure.  This  leaves  avail¬ 
able  for  work  some  2,000,000  B.t.u.,  which  will  develop  about 
680  effective  h.p. 

For  average  good  lighting  with  nitrogen  filled  lamps, 
there  will  be  required  0.6  watts  per  square  foot  of  fioor  sur¬ 
face.  In  the  building  under  consideration,  we  have  ten  fioors 
each  of  40,000  square  feet  area,  or  a  total  of  400,000  sq.  ft. 
This  will  require  400,000  X  0,6  =  200,000  watts  =  200  kw.  or 
270  h.p.  approx. 

The  cubic  contents  of  the  building  we  found  to  be  6,600,- 
000  cubic  feet,  and  since  we  change  the  air  twice  per  hour, 
we  will  have  to  displace  11,200,000  cubic  feet  per  hour  or 
187,000  cubic  feet  per  minute.  We  can  handle  about  2,600 
cubic  feet  per  minute  per  h.p.,  so  the  horsepower  required  by 
the  fans  will  be  about  80  h.p.  Allowing  for  five  elevators  at 
20  h.p.  each  with  additional  load  factor  of  60%,  we  would 
require  for  this  service  an  additional  60  h.p.  And  allowing 
30  h.p.  for  refrigeration  and  60  h.p.  for  miscellaneous  service, 
we  would  require  a  total  of  480  h.p.  But  as  we  have  seen,  we 
can  easily  produce  on  the  basis  of  10%  conversion  of  heat  to 
power  680  electric  h.p.,  leaving  therefore  a  surplus  of  by¬ 
product  power  200  h.p. 

If  we  produce  this  power  during  ten  hours  a  day  and 
300  days  a  year,  we  would  be  able  to  sell  above  our  needs 
some  600,000  h.p.  hours,  which  at  one  cent  per  h.p.  hour  would 
net  us  $6,000  per  year.  By  using  better  engine  equipment  we 
can,  with  atmospheric  exhaust,  increase  the  thermal  efficiency 
by  about  one-third,  producing  a  corresponding  larger  amount 
of  by-product  power,  or  approximately  900  h.p.,  leaving  a  sur¬ 
plus  of  420  h.p.,  which  at  3000  hours  per  year  and  one  cent 
per  h.p.-hr.  would  net  us  over  $12,000  per  year. 

To  produce  the  above  heat  and  power  requires  approx¬ 
imately  $23,100  per  year  for  fuel,  with  fuel  oil  at  $1.60  per 
bbl.  If  10%  of  the  heat  is  converted  into  power,  then  evi¬ 
dently  10%  of  this  fuel  is  chargeable  to  power,  or  $2310. 
However,  besides  getting  480  h.p.  for  our  own  use,  the  surplus 
power  at  one  cent  per  h.p.-hr.  is  worth  $6,000,  or  nearly  three 
times  the  total  power  cost.  Or  to  look  at  it  another  way,  we 
develop  a  total  of  1,940,000  h.p.-hr.  per  year.  Therefore  the 
cost  for  fuel  per  h.p.-hr.  is  .12  of  a  cent.  Allowing  60%  extra 
for  attendance,  fixed  and  other  charges,  our  total  cost  per 
h.p.-hr.  would  be  0.18  of  a  cent,  a  cost  so  low  as  to  be  quite 
impressive.  Certainly  no  hydroelectric  system  could  compete 
with  it. 

If,  however,  instead  of  using  oil,  we  had  used  lignites 
at  9000  B.t.u.  per  pound  and  costing  $2.60  per  ton,  such  as  is 
obtained  in  this  vicinity,  at  only  60%  combined  efficiency  of 
the  boiler  furnace  and  grate,  we  would  get  .076  of  a  cent  as 
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the  fuel  cost  per  h.p.-hr.  At  one  cent  per  h.p.-hr.  our  surplus 
horsepower,  200  h.p.-hr.,  would  pay  two-thirds  of  our  fuel  bill. 
Using  the  same  price  for  oil  the  cost  per  thousand  pounds  of 
steam  is  approximately  43  cents.  With  lignite,  the  cost  per 
thousand  pounds  of  steam  is  28  cents.  Allowing  for  attend¬ 
ance,  the  cost  is  50  cents  and  35  cents,  respectively. 

If  we  take  40  cents  per  1000  lbs.  as  the  value  of  the 
exhaust  steam  and  one  cent  per  h.p.-hr.  as  the  value  of  the 
power,  then-  the  power  per  thousand  pounds  of  steam,  44 
h.p.-hr.,  is  worth  44  cents  and  the  corresponding  total  value 
of  the  steam  is  84  cents  per  1000  lbs.  generated 

Importance  of  Power  By-Product  — 

In  other  words,  even  at  such  a  low  rate,  the  by¬ 
product  pow’er  is  worth  more  than  the  heat,  the  main 
product,  although  it  takes  only  one-tenth  of  the 
energy.  In  the  case  of  fuel  oil,  the  heat  is  sold  at  a 
loss  and  yet  the  plant  pays  enormously.  While  in 
the  above  we  have  simply  allowed  so  much  for  at¬ 
tendance,  fixed  charges,  etc.,  yet  in  an  exact  calcula¬ 
tion  which  should  be  carried  out  in  every  individual 
case,  they  will  be  found  closely  approximate. 

In  view  of  the  above  costs,  you  can  readily  see 
if  it  were  proposed  to  shut  down  a  plant  in  one  of  the 
large  office  buildings  here,  and  purchase  power  and 
heat  at  the  above  prices,  how  great  a  loss  it  would  be. 
Or  if  it  were  proposed  to  generate  only  heat  and 
purchase  the  power,  it  would  be  quite  as  foolish.  For 
the  most  profitable  item,  by-product  power,  is  prac¬ 
tically  thrown  away.  It  is  like  paving  a  street  with 
gold-bearing  quartz  running  forty  a  ton  free  milling 
without  removing  the  gold.  Yet  this  very  thing  is 
being  done  in  hundreds  of  places. 

Where  such  essential  matters  as  proper  con¬ 
struction  are  overlooked,  or  when  the  system  is  in¬ 
complete  as  when  by-product  is  not  produced,  a 
district  system  would  possibly  make  unwarranted, 
though  not  undeserved  headway.  It  would  of  course 
be  very  good  if  it  were  possible  for  the  engineers  to 
have  a  board  to  investigate  new  systems  as  they 
were  designed  and  report  on  them. 

Helps  at  the  Peak  — 

One  of  the  very  desirable  features  of  byTproduct 
power  is  that  it  is  produced  during  the  day  and  peak 
of  power  demand,  the  heaviest  periods.  Another  fea¬ 
ture  that  must  not  be  overlooked  is  that  very  little 
transmission  is  needed,.  The  by-product  power  pro¬ 
duced  in  the  residence  districts  will  have  to  be  trans¬ 
mitted  a  longer  average  distance,  but  as  a  whole  it 
will  be  very  little  because  it  is  all  produced  within 
the  city. 


A  PAPER  MILL  INSTALLATION  IN  THE 
NORTHWEST 

(Electrical  equipment  as  applied  to  the  manufacture 
of  paper  haa  an  interesting  example  in  the  plant  of 
the  Cascade  Paper  Company  of  Tacoma,  Wash.  Here 
is  a  description  of  the  installations  and  the  processes 
in  which  they  are  used. — The  Editor.) 

The  Cascade  Paper  Company  of  Tacoma,  Wash¬ 
ington,  has  placed  in  operation  a  paper  plant  with  a 
capacity  of  20  tons  of  paper  every  twenty-four  hours. 
The  plant  is  located  on  Chambers  Creek  near  Steila- 
coom,  about  six  miles  from  Tacoma,  fronting  on 
Puget  Sound.  A  reinforced  concrete  dam  terraced 
on  the  lower  side  has  been  constructed  across  Cham¬ 
bers  creek  to  provide  a  water  supply  for  factory  use. 

Motor  installations  represent  a  load  of  over  600 


horsepower  from  the  lines  of  the  local  municipal  sys¬ 
tem  and  are  all  belt-connected  to  the  different  ma¬ 
chines.  There  are  16  motors  in  use.  Eight  of  these 
have  a  combined  capacity  of  575  horsepower  operat¬ 
ing  at  220  volts.  The  other  eight  motors  have  a  com¬ 
bined  capacity  of  1071/2  horsepower  running  at  440 
volts. 

The  two  300  kva.  transformers  receive  energy 
at  50,000  volts  and  take  it  to  the  main  seven-panel 
switchboard  of  the  mill  at  2200  volt,  three  phase. 
All  this  2200-volt  current  is  carried  by  three-conduc¬ 
tor,  lead-covered  cable,  leading  from  the  oil  switches 
through  wood  pipe  to  the  main  distributing  panels  in 
the  south  wing  where  connection  is  made  to  the 
2200-volt  motors  in  the  various  mill  departments. 
Twenty-two  hundred  volt  energy  is  carried  by  other 
cables  to  three  50  kva.  transformers  by  means  of 
which  it  is  stepped  down  to  440  volts  for  the  other 
motors,  and  one  50  kva.  transformer  for  furnishing 
power  at  220/110  volts  for  lighting. 

Starting  on  the  top  floor  of  the  north  wing 
where  the  waste  paper  is  made  ready  for  the  pro¬ 
cesses,  there  is  a  40-horsepower  440-volt  motor 
driving  a  high-speed  shredder.  Through  the  medium 
of  other  belt  and  pulley  transmission,  a  mechanical 
cleaner  and  fan  duster  are  driven  at  slow  speed. 
Following  these  is  an  agitator  and  mixer,  which  is 
operated  by  means  of  a  15-horsepower  motor. 

The  succeeding  step  in  the  process  is  witnessed 
on  the  floor  below.  Here  a  75-horsepower  2200-volt 
motor  drives  a  set  of  mixing  rolls  in  each  one  of  two 
steam  cookers.  In  this  instance  the  motor  is  belted 
to  the  two  sets  of  rolls  fix)m  a  pulley  on  each  end 
of  the  motor  shaft.  By  the  gravity  process  the  pulp 
is  passed  from  the  cookers  to  tanks  having  within 
them  mechanical  agitators,  operated  at  slow  speed  by 
a  75-horsepower  motor.  Pulp  is  raised  by  suction 
pumps  to  a  screen,  the  material  after  being  screened 
passing  to  two  sets  of  washing  rolls  which  are  driven 
at  80  r.p.m.  by  a  75-horsepower  motor.  In  bleached 
condition  the  product  passes  through  the  heater 
process.  The  four  heaters  are  run  at  80  r.p.m., 
driven  by  two  75-horsepower  motors.  The  final  re¬ 
duction  to  a  pulp  of  extreme  fineness  is  carried  out 
in  Jordan  machines  operated  by  a  100-horsepower 
motor.  The  somewhat  viscous  partially  fluid  mass, 
after  passing  two  sets  of  motor-driven  screening  de¬ 
vices  is  then  started  through  the  automatic  processes 
of  the  steam-operated  paper-making  machine  which 
is  the  last  step  in  turning  out  the  finished  product. 

Steam  being  necessary  for  cooking  the  pulp  and 
keeping  it  at  the  right  temperature  in  the  various 
processes,  a  steam  plant  was  constructed  and 
equipped.  Steam  is  used  in  operating  the  paper 
machine  on  account,  in  part,  of  the  flexibility  given 
in  the  matter  of  speed  regulation. 

Even  temperature  is  maintained  in  the  building 
by  means  of  two  motor-driven  Cyclone  fans  forcing 
hot  air  through  ducts  to  all  the  floors  and  different 
compartments. 

The  entire  electrical  equipment  and  fixtures 
were  supplied  by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  and  installations  made  under 
direction  of  E.  J.  Barry,  electrical  engineer,  Tacoma. 
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The  Business  Library 

BY  LOUISE  B.  KRAUSE 

(The  greatest  source  of  needed  information  for  the  engineer  or  the  public  utility  man  is  in  the 
government  documents — provided  he  knows  how  to  use  them.  Here  is  an  article  by  the  business 
librarian  of  H.  S.  Byllesby  &  Chicago,  which  tells  what  information  is  available,  where 
to  look  for  it  and  how  to  obtain  the  pamphlets.  Nothing  more  valuable  has  appeared  thus  far  in 
this  business  library  series.  Attention  is  called  to  the  fact  that  these  articles  are  copyrighted. 
— The  Editor) 


Foreign  Countries;  A  List  of  Books  on  Foreign  Coun¬ 
tries. 


GOVERNMENT  DOCUMENTS  AND  THE 
BUSINESS  LIBRARY 

The  United  States  Government  is  the  leading 
publisher  of  accurate  and  reliable  information  bear¬ 
ing  upon  all  kinds  of  business  activities.  No  ques¬ 
tion  should  ever  be  investigated  or  data  collected  by 
a  business  fii*m  without  taking  into  consideration 
the  valuable  sources  of  government  information. 
The  “Yourovetia  Review,”  March,  1919,, says: 

“It  is  not  only  safety  and  accuracy  in  the  performance 
of  its  regular  duties,  but  also  expansion  and  development  at 
which  a  progressive  firm  is  aiming;  and  this  can  be  attained 
only  when  the  business  is  analyzed  from  all  aspects  of  prac¬ 
tical  interest,  when  the  horizon  is  being  constantly  searched, 
and  endeavors  are  made  to  explore  new  commercial  avenues.” 

Studies  of  mineral,  oil  and  gas  deposits,  tests  of 
boiler  and  furnace  efficiencies,  analyses  and  tests  of 


The  “Guide  to  United  States  Government  Publications"  is  invaluable  to 
the  man  who  wants  to  know  where  to  find  his  object.  A  monthly  catalog 
of  current  publications  may  be  subscribed  for  by  the  year.  State  docu¬ 
ments  are  listed  by  the  Library  of  Congress  in  convenient  reference  form. 

fuels,  production  of  crops  and  cattle,  labor  problems, 
electrolysis,  standards  for  gas  and  electric  service, 
foreign  trade,  water  power,  and  statistics  of  all  in¬ 
dustrial  activities,  constitute  a  few  of  the  subjects 
on  which  the  government  periodically  reports. 

The  daily  paper  called  “Commerce  Reports,” 
which  gives  reports  and  business  tips  on  trade  and 
industrial  conditions,  gathered  by  American  Consu¬ 
lar  officers  at  their  respective  posts  throughout  the 
world,  is  an  invaluable  periodical  for  business  men. 

The  United  States  Shipping  Board  has  issued  a 
valuable  series  of  free  pamphlets  in  the  interest  of 
export  trade,  some  of  which  are: 

World  Trade;  A  List  of  Books  on  World  Trade. 

Selection  of  Books  on  Foreign  Languages. 

Ships  and  the  Ocean;  A  List  of  Books  on  Ships,  Com¬ 
merce  and  The  Merchant  Marine. 


Many  practical  illustrations  could  be  given,  if 
space  permitted,  of  the  use  made  by  business  firms 
of  government  publications.  For  example,  a  large 
mail  order  house  made  a  decision,  based  on  consult¬ 
ing  the  Weather  Bureau’s  temperature  records  in 
the  different  sections  of  the  country  for  a  range  of 
years,  as  to  what  date  would  be  best  for  sending  out, 
to  various  districts,  advance  catalogs  advertising 


The  Superintendent  of  Documents  issues  free  of  charge,  forty-four  lists  of 
the  documents  for  sale  by  his  office.  These  are  listed  under  their  general 
subject  heading  as  indicated  in  the  eight  here  shown. 


summer  and  winter  wearing  apparel ;  while  an  engi¬ 
neering  firm,  designing  a  gas  holder  to  be  erected  in 
a  northern  city,  decided  on  the  factor  of  safety  to  be 
adopted  against  the  lowest  possible  temperature,  by 
consulting  the  weather  reports  for  the  lowest  tem¬ 
peratures  which  prevailed  in  that  section. 

How  to  Procure  Government  Documents 

To  keep  thoroughly  informed  on  the  large  body 
of  constantly  growing  data  issued  by  the  govern¬ 
ment,  to  know  how  to  procure  it  without  delay  and 
apply  it  to  a  specific  problem,  is  no  small  accom¬ 
plishment,  and  this  is  one  of  the  important  reasons 
why  the  business  man  needs  the  assistance  of  a 
trained  library  worker.  The  average  business  man 
gets  mentally  lost  in  the  thick  woods  of  government 
documents;  he  either  does  not  know  which  depart¬ 
ment  or  bureau  of  the  government  can  give  the  spe¬ 
cific  information  he  desires,  or  how  to  procure  the 
desired  data  in  the  shortest  possible  time. 

The  best  way  for  the  business  man  to  find  out 
what  information  is  in  print  and  can  be  procured  for 
his  personal  use,  is  to  write  direct  to  each  depart¬ 
ment,  or  special  bureau,  for  the  catalog  of  their 
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available  publications.  For  example,  the  Bureau  of 
Foreign  and  Domestic  Commerce  issues  a  catalog  of 
Bureau  publications  which  is  described  as  a  “review 
of  information  available  to  manufacturers  and  ex¬ 
porters  in  the  bulletins  issued  by  the  Bureau.”  The 
Navy  Department  issues  an  “Index  to  Specifications 
for  Naval  Stores  and  Material”  which  is  very  useful 
to  many  classes  of  business  men  who  are  drawing  up 
specifications  for  the  purchase  of  various  kinds  of 
material.  The  list  of  publications  of  the  United 
States  Geological  Survey  is  a  most  valuable  guide  in 
procuring  bulletins  on' water  power  and  irrigation, 


The  varioua  bureaus  issue  periodical  bulletins  on  the  current  publications 
under  their  supervision.  These  may  usually  be  had  for  the  asking 


mines  and  mineral  resources,  as  well  as  important 
papers  on  economic  geology,  namely,  oil,  gas,  and 
other  useful  minerals.  The  United  States  Bureau  of 
Standards,  the  Bureau  of  Census,  the  Bureau  of 
Mines,  all  publish  catalogs  of  papers  issued  by  them, 
which  are  of  the  greatest  possible  value  to  business 
men.  These  bureaus,  in  addition  to  their  printed 
catalogs,  issue  supplemental  lists  of  new  publications 
each  month  and  the  “Monthly  Catalog  of  United 
States  Public  Documents,”  issued  monthly,  price 
$1.10  per  year,  obtainable  from  the  Superintendent 
of  Documents,  also  gives  a  list  of  all  current  publica¬ 
tions  of  all  departments  of  the  government. 

The  Superintendent  of  Documents  issues  free 
of  charge,  forty-four  lists  of  documents,  for  sale  by 
his  office,  on  certain  subjects,  such  as  Roads,  Labor, 
Foreign  Relations  of  the  United  States,  Finance, 
Transportation,  etc.  A  complete  list  of  these  sub¬ 
jects  can  be  found  in  Swanton’s  Guide  to  United 
States  Government  Publications  (Bureau  of  Educa¬ 
tion  Bulletin  1918,  No.  2) ,  page  127,  obtainable  from 
Superintendent  of  Documents  at  twenty  cents  per 
copy.  This  guide  is  a  most  useful  compilation  as  it 
describes  briefly  the  work  of  each  department  of  the 
government  and  the  kind  of  publications  issued  by 
them,  stating  where  they  can  be  obtained  and  what 
classes  of  publications  are  free  and  what  are  for  sale. 

Government  publications  which  ordinarily  may 
be  obtained  free  by  applying  direct  to  the  Bureau 
issuing  them,  if  out  of  stock  may  often  be  bought 
from  the  Superintendent  of  Documents.  The  Super¬ 


intendent  of  Documents  requires  that  all  publications 
ordered  from  him  be  paid  for  in  advance,  and  this 
involves  some  difficulty,  as  often  a  man  does  not 
know  how  much  money  to  send  to  procure  the  publi¬ 
cation,  if  he  has  not  seen  the  price  quoted.  Some 
business  libraries,  to  save  delay  in  ordering,  deposit 
twenty-five  dollars  in  advance  with  the  Superintend¬ 
ent  of  Documents  against  which  the  cost  of  docu¬ 
ments  ordered  can  be  charged.  The  old  idea  of 
procuring  publications  through  a  Congressman  or 
Senator  is  the  poorest  kind  of  method  of  obtaining 
what  is  wanted  in  a  hurry,  for  many  government 
documents  will  not  cost  the  business  firm  anything 
and  the  others  cost  a  very  small  price. 

Some  of  the  departments  of  the  government 
issue  advance  mimeographed  sheets  of  information 
and  will  also  give  out,  in  advance  of  printing,  data 
on  file  in  the  department  to  firms  which  make  special 
request  for  it,  and  have  also  been  known  to  reply 
promptly  to  telegraphic  requests. 

Some  of  the  bureaus  of  the  government  ha^ 
district  offices  in  a  few  of  the  large  cities  of  the 
United  States,  for  example,  district  offices  of  the 
Bureau  of  Foreign  and  Domestic  Commerce,  Weather 
Bureau,  etc.,  which  are  of  great  service  in  obtaining 
data  in  a  hurry,  and  the  business  man  should  ascer¬ 
tain  the  resources  of  his  city  in  this  respect.  He 
also  should  not  forget  to  use  the  collection  of  gov¬ 
ernment  documents  at  his  Public  Library  when  he 
» wants  to  use  publications  of  which  he  cannot  obtain 
a  copy  for  his  own  immediate  needs.  Some  of  the 
smaller  public  libraries  do  not  have  their  govern¬ 
ment  documents  fully  cataloged  and  immediately 
available  so  that  the  business  man  must  not  infer, 
because  he  cannot  find  certain  government  informa¬ 
tion  at  his  public  library,  that  it  does  not  exist. 

State  Documents 

The  individual  states  of  the  United  States  also 
publish  valuable  documents  through  their  state 
l)oards  and  commissions  with  which  it  is  well  for 
the  business  man  to  be  acquainted.  Many  of  the 
individual  states  have  similar  boards  and  commis¬ 
sions  which  report  annually  or  biennially,  both  in  bul¬ 
letins  and  regular  reports,  such  as  state  engineer, 
state  geologist,  state  mining  department,  state  insur¬ 
ance  department,  state  experiment  station,  bureau  of 
labor  and  industrial  statistics,  state  public  utilities 
commissions  and  special  commissions  created  to  deal 
with  any  particular  problems  or  industries,  peculiar 
to  the  individual  state.  The  best  guide  available  to 
current  state  publications  is  the  “Monthly  List  of 
State  Publications”  published  by  the  Library  of  Con¬ 
gress,  fifty  cents  per  year.  The  chief  drawback  in 
the  use  of  this  list  is  that  it  is  always  several  months 
liehind  in  being  published,  as  is  also  the  “Monthly 
Catalog  of  United  States  Public  Documents.”  The 
current  trade  periodicals  often  note  the  issue  of  any 
important  state  publications  more  promptly  and  are 
a  great  aid  in  keeping  up  to  date  on  this  information. 
Public  Affairs  Information  Service,  a  cumulated 
index  published  by  H.  W.  Wilson  Company,  New 
York  City,  and  which  will  be  noted  more  fully  in  a 
subsequent  article  on  Reference  Books,  lists  a  num- 
Ijer  of  state  publications  of  value. 
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I  PRACTICAL  LESSONS  IN  ELECTRICITY 
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BY  H.  H.  BLISS 

(The  fundamental  principles  of  electricity  as  it  is  used  in  the  electrical  apparatus  you  are  hand¬ 
ling,  are  set  forth  in  this  course  on  practical  electricity  in  which  the  Journal  of  Electricity  is 
cooperating  with  the  extersion  departments  of  the  Universities  of  California  and  Oregon.  This 
is  the  sixth  article  of  a  series  of  fifteen.  It  is  still  possible  to  enter  the  course  however — and 
back  numbers  will  be  furnished  to  all  enrolling  late. — The  Editor) 


The  Wiac  power  plant  of  the  Pacific  Gas  A  Electric  Co.  contains  the  largest  sinfcle  discharge  turbine  in  the  world,  with 
a  possible  horsepower  of  20,000.  Its  efficiency  is  87%.  Behind  it  you  see  an  enormous  a.  c.  generator  with  revolving 
field.  Its  efficiency  is  06%.  What  is  the  input  to  the  turbine  in  "hydraulic  horse  power”  when  the  generator  gives  out 
12.000  kw.T 


THE  GENERATOR  . 

Faraday’s  Discovery. — As  shown  by  the  electro- 
magrnet,  an  electric  current  can  produce  magnetism; 
it  was  to  be  expected  that  electric  current  could  be 
produced  from  a  magnet.  After  many  fruitless 
efforts  Faraday  in  1831  discovered  how  to  do  it ;  with 
the  arrangement  shown  in  Fig.  1  he  succeeded  in 
causing  a  flow  of  current  through  the  sensitive  am¬ 
meter  whenever  he  moved  the  magnet  into  or  out 
of  the  coil.  The  current  stopped  as  soon  as  the 
movement  stopped;  leaving  the  magnet  in  the  coil 
produced  no  current.  But  moving  the  coil  off  the 
magnet  while  the  latter  was  held  still  caused  the 
current  to  flow  just  as  if  the  magnet  itself  had 
moved. 

The  effects  produced  by  moving  the  magnet  or 
the  coil  may  be  said  to  be  caused  by  the  cutting  of 
the  wires  by  lines  of  force.  As  soon  as  the  cutting 
stops,  the  circuit  is  dead.  The  current  through  the 
ammeter  depends  upon  the  resistance  of  the  connect¬ 
ing  wires  as  well  as  upon  the  motion  of  the  magnet ; 


so  it  is  better  to  replace  the  ammeter  by  a  voltmeter 
and  make  further  investigations  of  the  phenomenon 
on  the  basis  of  electromotive  force. 

This  e.m.f.  is  said  to  be  “induced”  by  the  mag¬ 
netic  lines,  just  as  pieces  of  iron  acquire  “induced 
magnetism”  in  the  neighborhood  of  a  magnet. 

Experiments  with  coils  of  various  numbers  of 
turns,  with  magnets  moving  slowly  and  rapidly,  and 
with  magnets  of  different  stren^hs,  lead  to  this 
conclusion:  The  induced  e.m.f.  depends  upon  the 
number  of  lines  of  force,  the  speed  with  which  they 
cut  the  wire,  and  the  number  of  turns  of  wire  in 
series  .  (A  strong  magnet  has,  of  course,  more  lines 
of  force  than  a  weak  one.)  It  was  found  possible  to 
get  a  definite  numerical  statement,  as  will  be  ex¬ 
plained  later  in  connection  with  the  voltage  of 
generators. 

Faraday’s  apparatus  always  produced  an  alter¬ 
nating  voltage;  pulling  out  the  magnet  induced  an 
e.m.f.  opposite  to  that  caused  by  putting  it  in. 
Inserting  the  S  pole  induced  a  voltege  opposite  to 


that  caused  by  inserting  the  N  pole.  The  only  way  The  D.C.  Generator. — A  revolving  field  machine 
to  get  a  current  through  the  ammeter  of  Fig.  1  is  not  well  adapted  for  producing  direct  currents, 
continuously  in  the  same  direction  is  to  reverse  the  The  d.c.  generator  in  Fig.  3  has  therefore  a  station- 
connections  with  every  movement  of  the  magnet.  ary  field  and  revolving  “armature.”  (The  armature 
The  A.C.  Generator. — On  account  of  the  mechan-  is  the  structure  which  includes  the  inductors  and 

ical  advantages  of  rotary  over  reciprocating  motion,  _ _  _  ,  , 

generators  are  built  commercially  with  either  the 
magnets  or  the  coils  revolving.  Rg.  2  gives  a  gen- 
eral  idea  of  the  arrangement  of  a  “revolving  field” 
alternator.  We  have  here  a  magnet  turning  on  a 
shaft  so  that  the  lines  of  force  close  to  its  poles  cut 


Fin.  I — Th«  detailn  of  Faraday’s  arranKement  for  causing  a  flow  of  cur¬ 
rent  through  an  ammeter  by  moving  the  magnet  in  and  out  of  the  coil 

across  the  stationary  wires  A  and  B.  The  N  pole 
induces  in  wire  A  a  voltage  directed  toward  the  back 
of  the  machine,  while  in  B  the  S  pole  sets  up  an 
e.m.f.  in  the  forward  direction.  The  wires  are 
joined  at  the  rear  and  connected  to  a  lamp  in  front, 
which  at  the  instant  shown  has  current  fiowing  in 
it  from  right  to  left.  When  the  poles  are  turned  far 
enough  to  exchange  places,  the  electromotive  force 
is  again  induced  but  in  the  opposite  direction,  so 


In  a  Columbia  River  salmon  cannery  this  6  kw.,  120  volt  d.  c.  generator 
produces  all  the  current  necessary  to  operate  the  lights  and  motors.  It  is 
driven  by  a  10  h.  p.  semi-Diesel  oil  engine.  What  is  the  efficiency  of  the 
generator  and  what  current  does  it  supply  when  fully  loaded  T  How  many 
pounds  of  oil  are  used  in  8  hours  if  the  average  losul  is  40  amperes,  the 
engine  efficiency  is  30%  and  the  fuel  gives  19000  B.  T.  U.  per  lb.  T 


the  iron  core  to  which  they  are  attached ;  the  core  is 
.omitted  from  Fig.  3  for  the  sake  of  clearness.) 

With  this  simple  arrangement  the  voltage  drops 
to  zero  twice  in  every  revolution.  If  a  second  coil 


Fig.  2 — The  plan  of  the  “revolving  field”  alternator.  At  the  instant  shown 
the  lamp  has  current  in  it  from  right  to  left 


that  the  current  flows  from  left  to  right  in  the  lamp, 
having’ stopped  when  the  magnet  was  halfway  be¬ 
tween  the  two  positions.  Thus  is  produced  an  alter¬ 
nating  current,  which  might  be  “rectified”  so  as  to 
flow  always  in  the  same  direction  through  the  lamp 
by  reversing  the  lamp  connections  twice  in  each  rev¬ 
olution  of  the  magnet. 

The  “revolving  field”  usually  contains, ;  instead 
of  a  single  permanent  magnet,  a  number  of  strong 
electromagnets.  An  iron  ring  is  placed  around  the  were  put  on  the  annature  at  right  angles  to  the  first 
outside  of  the  “inductors”  (wires  cut  by  the  lines  coil,  it  would  have  a  strong  e.m.f.  when  the  first 
of  force)  so  that  the  flux  may  get  from  pole  to  pole  e.m.f.  is  zero.  With  the  ring  split  into  four  parts 
with  as  little  difficulty  as  possible.  Thus  there  is  instead  of  two,  and  the  new  coil  connected  to  two  of 
provided  a  large  number  of  lines  of  force,  and  by  the  segments,  a  fairly  uniform  pressure  could  be 
turning  the  shaft  rapidly  it  is  possible  to  induce  sev-  produced.  In  practice  many  coils  are  used  on  the 
eral  volts  in  one  inductor.  Finally,  a  number  of  armature  and  correspondingly  many  segments  are 
wires  are  connected  in  series,  so  that  the  generator  built  into  the  “commutator”  as  the  split-ring  device 
produces  any  voltage  desired.  is  called. 


Fitr.  3 — A  d.  c.  nenerator  with  a  stationary  field  and  revolving  armature 
for  producing  a  direct  current.  In  the  position  shown  the  wire  A  has  induced 
in  it  a  voltage  directed  forward,  which  drives  current  out  of  the  armature 
through  the  sliding  contact  between  a  "segment"  (B)  and  a  brush  (C). 
The  se^nnent  B  is  attached  to  the  armature  and  revolves  with  it,  so  that 
when  A  reaches  a  position  close  to  the  N  pole  it  is  in  contact  with  the 
other  brush,  and  segment  E  has  come  around  to  brush  C.  Thus  the  wire 
passing  the  S  pole  always  sends  current  out  to  brush  C,  and  so  downward 
through  the  lamp,  L. 
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It  should  be  clear  that  a  d.c.  generator  pro¬ 
duces  an  alternating  current  which  is  “rectified”  or 
made  into  direct  current  by  means  of  the  commu¬ 
tator.  Many  d.c.  machines  are  made  with  more 
than  two  poles;  in  these  there  ars  usually  as  many 
brushes  as  poles.  Carbon  is  the  material  used  in 
the  brushes,  chiefly  because  of  its  resistance  which 
is  useful  in  limiting  the  short  circuit  currents  which 
tend  to  flow  from  one  “bar”  (segment)  of  the  com¬ 
mutator  to  the  next  while  the  brush  is  touching 
both. 

Generator  Voltage. — It  is  customary  to  specify 
the  strength  of  the  magnets  used  in  generators  by 
the  number  of  lines  of  force  they  produce.  This 
system  is,  of  course,  based  on  an  arbitrary  standard, 
for  a  line  of  force  is  merely  a  convenient  term  to 
use  in  connection  with  magnets  and  it  has  no  tangi¬ 
ble  existence.  In  practice  the  electromagnets  most 
used  have  from  100,000  to  several  million  lines 
issuing  from  their  N  poles.  It  is  to  be  noted  that 
one  inductor  cuts  across  all  these  lines  once  when 
passing  the  N  pole  of  a  magnet  and  again  when 
passing  the  S  pole,  so  that  the  total  number  of  cut¬ 
tings  during  one  revolution  equals  the  product  of  the 
number  of  poles  times  the  lines  per  pole. 

The  standards  of  pole  strength  and  electro¬ 
motive  force  have  been  so  selected  that  one  volt  is 
the  e.m.f.  induced  by  cutting  one  wire  in  one  second 
by  100,000,000  lines  of  force.  Putting  inductors  in 
series  adds  their  voltages,  so  that 

Generator  Voltage  =  No.  Poles  Passed  per 
Second  X  ^ux  per  Pde  X  No.  Wires  in 
Series  -f- 100,000,000. 

This  formula  gives  the  average  voltage  for  an 
alternating  or  fluctuating  current,  or  the  steady 
voltage  in  a  d.c.  machine.  The  number  of  wires  in 
series  may  be  the  total  number  of  inductors  on  the 
armature,  or  one-half  that  number,  or  one-fourth 
or  one-sixth,  or  less.  Direct  current  generators 
usually  have  enough  coils  and  commutator  segments 
to  make  the  voltage  practically  constant  at  the  value 
given  by  the  formula. 

'  THE  PRODUCTION  OF  ELECTRIC  POWER  FOR 
FEBRUARY,  1919 

PREPARED  BY  W.  B.  HEROY 


THOUSANDS  OF  KILOWATT-HOURS  PRODUCED 


By  water- 

By  water- 

State 

power 

By  fuels 

SUU 

power 

By  fuels 

Alabama 

89.372 

12,939 

Nebraska 

810 

16,022 

Aricona 

8,967 

16.896 

Nevada 

2,913 

187 

Arkansas 

77 

6,276 

New  Hampshire  4,660 

2,188 

California 

190.462 

38,296 

New  Jersey 

166 

79,153 

Colorado 

18.161 

17,271 

New  Mexico 

69 

1,272 

Connecticut 

12.419 

88.643 

New  York 

204,690 

288,986 

Delaware 

0 

6,549 

North  Carolina 

43,234 

2,820 

Dist.  of  Columbia  0 

18,094 

North  Dakota 

0 

2,308 

Florida 

678 

11,267 

Ohio 

2.309 

181,766 

Georgia 

36,497 

7,236 

Oklahoma 

223 

12,092 

Idaho 

42,050 

269 

Oregon 

27,034 

3,269 

Illinois 

13,701 

241,930 

Pennsylvania 

66,066 

243,098 

Indiana 

3.761 

66,161 

Rhode  Island 

383 

28,767 

Iowa 

44,214 

23,110 

South  Carolina 

64,745 

3,236 

Kansas 

1,267 

29,203 

South  Dakota 

4,624 

3,761 

Kentucky 

4 

18,900 

Tennessee 

43,780 

8,368 

Louisiana 

0 

14,034 

Texas 

166 

43,161 

Maine 

16,611 

182 

Utah 

48,906 

0 

Maryland 

278 

18,448 

Vermont 

13,777 

209 

Massachusetts 

19.147 

102,844 

Virginia 

17,693 

17,686 

Michigan 

49,980 

97,187 

Washington 

71,160 

5,667 

Minnesota 

24,626 

28,708 

West  Virginia 

1,463 

61,684 

Mississippi 

0 

6,789 

Wisconsin 

28,284 

82,709 

Missouri 

4,297 

87,212 

Wyoming 

261 

3,642 

Montana 

Total  . 

69,220 

1,662 

.1,220,972 

l,87fl,lR2 

Combined 

total  _ 

3,100,164 

This  report  is  based  on  returns  received  from  3,160 
electric  power  plants  engaged  in  public  service,  including 
central  stations,  electric  railways  and  certain  other  plants,  the 
output  of  which  contributes  to  the  public  supply.  The  re¬ 
turns  received  represent  about  86  per  cent  of  the  total  gen¬ 
erating  capacity.  For  plants  which  did  not  make  returns  or 
which  were  unable  to  furnish  the  data  requested,  estimates 
of  output  were  made  from  available  information.  The  output 
for  the  month  averages  110,000,000  kw-hr.  per  day,  of  which 
89  per  cent  was  produced  by  water  power. 

The  total  capacity  of  electric  power  plants  represented 
in  the  above  report  is  as  follows: 


State  Capacity  (kilowatts) 

State  Capacity  (kilowatts) 

Alabama 

166,688 

Montana 

237,476 

Arizona 

91,363 

Nebraska 

90,462 

Arkansas 

32,368 

Nevada 

10,630 

California 

852,966 

New  Hampshire 

47,938 

Colorado 

131,027 

New  Jersey 

343,214 

Connecticut 

262,130 

New  Mexico 

12,830 

Delaware 

20,617 

New  York  1,836.029 

District  of 

North  Carolina 

172,217 

C!olumbia 

66,460 

,  North  Dakota 

20,939 

Florida 

69,304 

Ohio 

829,161 

Georgia 

214,260 

Oklahoma 

68,013 

Idaho 

115,439 

Oregon 

112,008 

Illinois 

804,329 

Pennsylvania  1,182,174 

Indiana 

319,348 

Rhode  Island 

159,176 

Iowa 

291,636 

South  Carolina 

196,192 

KansM 

166,114 

South  Dakota 

84,449 

Kentucky 

104,889 

Tennessee 

170,272 

Louisiana 

62,639 

Texas 

202,101 

Maine 

92,927 

Utah 

76,832  t 

Maryland 

128,879 

Vermont 

86,071 

Massachusetts 

748,698 

Virginia 

186,160 

Michigan 

476,913 

Washington 

276,802 

Minnesota 

292,936 

West  Virginia 

187,656 

Mississippi 

34,316 

Wisconsin 

361,216 

Missouri 

291,170 

Wyoming 

21,031 

ToUl  . . . . . .  12,666,S0« 


•  The  production  of  the  electric  power  reported  required 
the  combustion  of  fuels  in  the  quantities  indicated  in  the  fol¬ 
lowing  table: 


Petroleum  and 

Natural  Gas, 

SUte 

Short  tons 

Derivatives, 

Thousands  of 

CoaL 

Barrels 

cubic  feet 

Alabama 

30,164 

0 

0 

Arizona 

483 

109,460 

0 

Arkansas 

18,267 

442 

0 

California 

0 

199,074 

0 

O>lorado 

40,980 

1,896 

0 

Connecticut 

61,746 

383 

20,766 

Delaware 

8,590 

0 

0 

Dist.  of  Columbia 

21,418 

0 

0 

Florida 

8,424 

26,084 

98 

Georgia 

14,088 

120 

0 

Idaho 

126 

10 

0 

Illinois 

360,806 

1,004 

0 

Indiana 

152,218 

436 

2,160 

Iowa 

136,896 

798 

0 

Kansas 

46,987 

40,643 

67,98t 

Kentucky 

41,636 

381 

0 

Louisiana 

14,240 

80,788 

66,092 

Maine 

626 

7 

0 

Maryland 

28,817 

169 

1,600 

M  assachusetts 

138,966 

21 

0 

Michigan 

127,362 

117 

0 

Minnesota 

64,400 

1,003 

0 

Mississippi 

16,177 

410 

0 

Missouri 

84,472’ 

82,198 

0 

Montana 

6,008 

639 

1,008 

Nebraska 

29,237 

6,488 

0 

Nevada 

198 

900 

0 

New  Hampshire 

6,206 

20 

0 

New  Jersey 

107,036 

96 

121,000 

New  Mexico 

2.87^ 

1,060 

0 

New  York 

367,608 

880 

468,233 

North  Carolina 

8,466 

20 

0 

North  Dakota 

16,876 

647 

0 

Ohio 

818,309 

786 

271,464 

Oklahoma 

10,705 

8.140 

877,988 

Oregon 

139 

14,716 

0 

Pennsylvania 

448,892 

15 

68,046 

Rhode  Island 

29,692 

0 

0 

South  Carolina 

8,971 

62 

0 

South  Dakota 

12,663 

3,321 

0 

Tennessee 

24,161 

61 

0 

Texas 

26,800 

171,874 

173,960 

Utah 

0 

0 

Vermont 

642 

0 

0 

Virginia 

30,603 

132 

0 

Washington 

23,381 

1,989 

0 

West  Virginia 

61,120 

7 

86,276 

Wisconsin 

66,901 

684 

0 

Wyoming 

18,264 

8,260 

2,884 

Total  - 

8.007,815 

662,770 

1,693,401 
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SPARKS — Current  Facts,  Figures  and  Fancy 


(Volcanoes,  wireless  telephone  systems,  safety-razors  and  Russian  paper  money  have  no  partic¬ 
ular  connection  with  each  other,  but  variety  is  the  spice  of  life.  We  do  not  aim  to  make  this 
page  an  encyclopedia,  but  in  case  you  are  consumed  with  a  desire  to  know  how  many  inhab¬ 
itants  Europe  has,  how  much  Japcn  makes  out  of  tourists,  and  the  amount  of  electric  energy 
generated  in  the  United  States,  we  give  it  all  here. — The  Editor.) 


The  greatest  hydroelectric  plant  in  the  world  is 
being  planned  for  India.  It  is  expected  to  deliver 
water  to  the  turbines  at  a  pressure  of  680  pounds 
to  the  square  inch. 

*  *  * 

Italy  has  harnessed  a  volcano  to  a  15,000  h.p. 
electric  power  house,  using  the  heat  to  generate 
steam.  Perhaps  San  Francisco  will  ultimately  find 
a  use  for  earthquakes. 


Some  one  has  invented  a  safety  razor  which  has 
a  tiny  electric  lamp  mounted  in  the  handle.  Com¬ 
muting  under  the  daylight-saving  bill  is  evidently  the 
source  of  this  inspiration. 


Europe  is  the  most  densely  populated  of  the 
world’s  continents.  It  has  120  inhabitants  per  square 
mile,  and  from  1818  to  1918  the  population  increased 
from  150,000,000  to  460,000,000. 


A  new  writing  pad  has  a  dry  battery  electric 
lamp  mounted  under  the  paper,  making  it  possible 
for  letters  to  be  written  in  the  dark.  This  ought  to 
have  a  large  sale  in  boarding  schools  and  army 
camps. 

«  «  * 

Electrification  of  railways  is  going  ahead  in 
Japan.  A  few  years  ago  the  electric  line  between 
Tokyo  and  Yokohama  started  operations,  and  plans 
are  now  under  way  for  the  electrification  of  the  rail¬ 
way  between  Yokohama  and  Yokosuka. 


Russia  is  running  short  of  paper  and  will  be 
obliged  to  restrict  her  prolific  output  of  paper  money. 
If,  as  is  said,  the  40  rouble  note  is  now  but  little 
larger  than  a  postage  stamp,  it  is  to  be  hoped  that 
the  necessary  restrictions  will  apply  to  quantity  and 
not  to  size. 

*  *  * 

Japan  makes  more  out  of  tourists  than  she  does 

out  of  coal  exports,  and  in  view  of  the  fact  that  her 

1918  coal  exports  were  worth  some  $13,000,000,  this 
is  no  insignificant  item.  During  1918  the  discom¬ 
forts  of  war  sent  about  3,000  visitors  to  Japan  from 
Russia  alone,  in  addition  to  large  numbers  of  French 
and  Dutch. 

*  •  « 

It  is  reported  by  way  of  Copenhagen  that  during 
January,  1919,  Germany  trans-shipped  over  Den¬ 
mark  and  Sweden  about  twenty-seven  million  dollars’ 
worth  of  merchandise  of  various  kinds.  'These  fig¬ 


ures  are  rather  remarkable  as  illustrating  the  indus¬ 
trial  activity  which  Germany  has  been  able  to 
maintain  in  spite  of  the  war. 

«  *  « 

During  the  war  an  unusually  large  number  of 
Japanese  students  studied  in  America.  Now,  accord¬ 
ing  to  the  Japanese  Department  of  Education,  they 
will  be  re-distributed,  the  art  students  going  to 
France,  the  mechanical  engineers  to  England,  the 
medical  students  and  those  studying  pure  science  to 
Germany  as  before,  while  the  United  States  will  re¬ 
ceive  those  in  applied  science. 

«  *  * 

An  interesting  experiment  is  being  tried  out  in 
Massachusetts  in  the  form  of  compulsory  voting. 
An  amendment  to  the  state  constitution  makes  reg¬ 
istration  and  the  casting  of  a  ballot  compulsory  for 
every  eligible  citizen,  and  failure  to  do  so  punishable 
by  fine.  Making  civic  indifference  expensive  is  a 
possible  way  of  abolishing  it,  and  the  idea  might  be 
tried  out  more  widely  with  good  effect. 

*  •  * 

A  world-wide  wireless  telephone  system  was  a 
project  outlined  in  New  York  by  Ernst  F.  W.  Alexan- 
derson,  consulting  engineer  of  the  General  Electric 
Company.  He  claims  that  with  the  aid  of  two 
devices  invented  by  him — the  bridge  receiver  and 
the  barrage  receiver — it  is  possible  to  operate  this 
system  on  the  same  plan  as  the  ordinary  telephone, 
central  offices  being  established  in  all  the  principal 
cities. 

*  *  * 

A  rapid  development  of  the  electrical  industry 
is  indicated  in  the  report  of  the  census  bureau.  In 
1917  more  than  twenty-five  billion  kilowatt  hours  of 
electric  energy  was  produced  and  distributed  by 
electric  central  station.  These  employed  more  than 
100,000  persons  and  paid  annual  salaries  and  wages 
amounting  to  $100,000,000.  The  output  for  1917 
was  more  than  double  the  output  in  1912  and  more 
than  quadruple  that  for  1907. 

*  *  * 

The  question  of  port-owned  ships  is  one  which 
is  now  occupying  some  western  coast  towns.  If  ships 
are  bought  by  the  Port  Commission  and  operated  on 
behalf  of  the  city  the  private  enterprises  would  be 
deterred  from  competition,  and  the  city  would  be 
under  the  necessity  of  maintaining  an  expensive 
shipbuilding  program  to  keep  pace  with  increasing 
requirements.  If  the  shipping  is  left  to  private  con¬ 
cerns,  on  the  other  hand,  the  city  may  not  get  suffi¬ 
cient  ships  for  its  needs. 
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Donald  C.  Barnes,  manager  of  the  traction  and  power 
properties  in  the  city  of  Everett,  Washington,  has  been  ap¬ 
pointed  manager  of  the  Seat¬ 
tle  division  of  the  Puget 
Sound  Traction  Light  & 
Power  Company,  to  succeed 

A.  L.  Kempster,  recently  re¬ 
signed  and  now  in  New  York. 
Mr.  Barnes  is  well  known  in 
utility  circles,  having  been 
associated  with  the  Stone  & 
Webster  management  since 
1905.  During  the  past  few 
years  he  has'  been  manager 
at  Everett  of  the  Puget  Sound 
International  Railway  and 
Power  Company  and  the 
Pacific  Northwest  Traction  Company,  in  charge  of  city  rail¬ 
way,  light  and  power  operation  and  of  the  Seattle-Everett 
Interurban  lines.  It  is  confidently  believed  that  Mr.  Barnes’ 
well-known  business  ability,  combined  with  his  broad  ideals 
of  service  to  the  public,  will  have  a  far-reaching  effect  in 
forwarding  to  still  higher  planes  of  usefulness  the  method 
electrical  in  the  great  Northwest. 

Fred  W.  Fischer,  a  well  known  contractor-dealer  from 
Denver,  Colo.,  has 'been  a  recent  San  Francisco  visitor. 

E.  W.  Johnson,  sales  manager  of  the  American  Chain 
Company  of  Portland,  is  a  recent  visitor  in  San  Francisco. 

C.  F.  Henderson,  Call  Building,  San  Francisco,  has  been 
'appointed  representative  of  the  Jewe’’  Electrical  Instrument 
Company  of  Chicago. 

Edward  Bell  Field,  Jr.,  of  Denver,  Colo.,  vice-president 
of  the  Mountain  States  Telephone  &  Telegraph  Company, 
spent  a  few  days  in  San  Francisco  recently. 

B.  F.  Jakobsen,  consulting  engineer  of  San  Francisco, 
has  taken  the  position  of  Chief  Designing  Engineer  for  the 
San  Joaquin  Light  &  Power  Corporation  of  Fresno,  Cal. 

W.  G.  Vincent,  valuation  engineer  of  the  Pacific  Gas  & 
Electric  Company,  is  the  recently  elected  incoming  chairman 
of  the  San  Francisco  Section,  A.  I.  E.  E.  The  section  looks 
forward  to  a  successful  year  under  his  able  guidance. 

Roy  Worth,  credit  manager  for  the  Pacific  States  Elec¬ 
tric  Company  of  Seattle,  is  spending  two  weeks  in  the  East, 
the  main  object  being  attendance  at  the  Shriners’  convention 
in  Indianapolis. 

C.  W.  Price  of  Chicago,  general  manager  of  the  National 
Safety  Council,  was  a  recent  visitor  in  Portland,  Ore.,  where 
he  delivered  two  addresses  on  accident  prevention  before 
industrial  gatherings. 

Colonel  H.  H.  Ampld,  former  commander  of  Rockwell 
Aviation  Field,  San  Diego,  recently  arrived  in  San  Francisco, 
having  been  appointed  department  aviation  officer  at  Western 
Department  headquarters. 

Alfred  A.  Winslow,  Consul-General  at  Auckland,  New 
Zealand,  is  a  visitor  in  San  Francisco,  where  he  will  hold  con¬ 
ferences  with  impoi'ters  and  exporters  who  are  interested 
in  trade  with  New  Zealand. 

H.  D.  Hawks,  general  sales  manager  of  the  Rolling 
Mills  department  of  the  Anaconda  Copper  Mining  Company 
of  Great  Falls,  Montana,  has  transferred  his  headquarters 
from  Montana  to  the  company’s  office  in  Chicago. 

V.  D.  Harrison,  purchasing  agent  of  the  Seattle  office. 
Pacific  States  Electric  Company,  has  returned  from  a  two 
weeks’  visit  to  the  head  offices  at  San  Francisco.  On  the 


return  trip  he  stopped  off  and  spent  two  days  at  the  Portland 
offices. 

Percy  S.  Martin,  active  in  the  Seattle  electrical  field,  has 
purchased  an  interest  in  the  Standard  Electric  Company  and 
is  to  have  charge  of  the  electrical  repair  shops  of  the  com¬ 
pany,  as  well  as  handle  a  portion  of  the  construction  work. 

E.  P.  Waller,  assistant  general  manager  of  the  Railway 
Department  of  the  General  Electric  Company,  Schenectady, 
N.  Y.,  and  F.  H.  Babcock  and  E.  F.  Brown  of  the  Lighting 
Department  of  the  same  company,  recently  spent  some  time 
in  San  Francisco. 

Lieutenant-Colonel  Chas.  M.  Black,  member  of  the  firm 
of  Ford,  Bacon  &  Davis,  consulting  engineers,  is  a  San  Fran¬ 
cisco  visitor  who  will  remain  away  from  his  New  York  office 
until  after  the  Bohemian  High  Jinks  takes  place  in  Marin 
county,  California. 

Burton  R.  Stare  of  the  Burton  R.  Stare  Company,  and 
president  of  the  Pacific  Lamp  &  Supply  Company,  Seattle,  is 
attending  the  Shriners’  convention  at  Indianapolis.  While 
away  he  will  visit  several  other  eastern  cities  on  business, 
including  St.  Louis,  Chicago  and  Cleveland. 

W.  L.  Thompson  of  Thompson  &  Castleton,  electrical 
engineers  and  contractors  of  Seattle,  Wash.,  has  returned 
from  a  trip  to  the  Ochoco  irrigation  project  in  central  Oregon 
where  he  superintended  the  installation  and  starting  up  of 
two  12-inch  pumps  for  the  sluicing  work  in  connection  with 
the  dam. 

F.  H.  Murphy,  illuminating  engineer  of  the  Portland 
Railway  Light  &  Power  Company,  F.  C.  Knapp,  president  of 
the  Peninsula  Shipbuilding  Company,  and  V.  H.  Haybarker, 
electrician  of  Portland,  have  been  appointed  members  of  the 
new  state  commission  to  regulate  and  supervise  lighting  sys¬ 
tems  in  industrial  plants. 

M.  G.  Meische  has  resigned  as  superintendent  of  trans¬ 
portation  of  the  Rainier  Valley  electric  lines  at  Seattle  to 
enter  private  business.  T.  H.  Nolan,  chief  inspector,  will  have 
charge  of  the  office  until  Mr.  Meische’s  successor  is  appointed. 
Mr.  Meische  has  been  with  the  Rainier  Valley  lines  for  ten 
years  and  has  been  superintendent  of  transportation  since 
1916. 

E.  A.  Weymouth  has  resigned  from  the  Pacific  Gas  & 
Electric  Company  to  enter  the  employ  of  the  Remar  Company 
as  sales  manager.  Mr.  Weymouth  had  been  with  the  Pacific 
Gas  &  Electric  Company  since  1911,  as  acting  manager  in 
the  Marysville  district,  as  assistant  manager  of  the  Sacra¬ 
mento  district,  and  recently  at  the  head  offices  in  San  Fran¬ 
cisco.  He  took  an  active  part  in  the  Pacific  Service  Em¬ 
ployees’  Association,  acting  as  chairman  of  the  Education 
Committee  and  later  of  the  Welfare  Committee. 

D.  J.  Butts  has  resigned  his  position  as  Pacific  District 
Specialist  with  the  Western  Electric  Company,  with  head¬ 
quarters  in  San  Francisco.  It 
was  sixteen  years  ago  this 
month  that  he  started  to 
work  for  the  Western  Elec¬ 
tric  Company  in  the  old  Clin¬ 
ton  street  works.  Hereafter 
he  will  be  associated  with 
Thomas  Foulkes  of  Los  An¬ 
geles,  having  purchased  a 
half  interest  with  Mr. 
Foulkes,  and  combining  the 
interests  of  “Thomas  Foulkes 
and  Son’’  and  the  “Foulkes 
Electric  Co.,  Inc.”  The  new 
firm  will  do  a  general  elec¬ 
trical  contracting  business,  operate  a  shop  for  the  manufac¬ 
ture  of  special  panel  boards  and  boxes,  as  well  as  carry  on 
the  retail  electric  store.  The  firm  address  for  the  present  will 
be  603  South  Figueroa  street,  Los  Angeles. 
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Major  George  F.  Sever,  Engineer  U.  S.  A.,  has  been 
honorably  discharged  from  the  United  States  Army  after  a 

service  of  fifteen  months  and 
will  make  his  headquarters  in 
New  York  City  for  consult¬ 
ing  engineer  practice.  Major 
Sever  during  his  service  made 
extensive  and  detailed  inves¬ 
tigations  of  the  electric  power 
conditions  in  New  England, 
as  well  as  on  the  Pacific 
Coast  from  Seattle  to  Los 
Angeles.  His  investigations 
covered  careful  analyses  of 
the  production  of  power  by 
coal,  oil  and  water,  and  the 
comparisons  of  these  differ¬ 
ent  methods.  All  well  wish¬ 
ers  of  the  West  will  recall  the  able  work  Major  Sever  per¬ 
formed  on  the  Pacific  Coast  during  the  trying  period  of 
the  war. 

David  T.  Day  of  the  Bureau  of  Mines,  Washington, 

D.  C.,  is  a  recent  visitor  to  San  Francisco. 

W.  L.  Grut,  agent  for  the  General  Electric  Company  at 
Bangkok,  Siam,  was  a  recent  San  Francisco  visitor. 

LieuL  Paul  Griffin,  formerly  of  San  Francisco,  recently 
spent  a  short  time  there  on  his  way  to  Siberia,  where  he  will 
join  the  A.  E.  F. 

G.  Chester  Brown  has  been  appointed  Chief  Mine  Inspec¬ 
tor  under  the  Industrial  Accident  Commission  of  California, 
to  succeed  H.  M.  Wolfiin. 

D.  I.  Cone,  of  the  electrical  engineering  staff  of  the 
Pacific  Telephone  &  Telegraph  Company  with  headquarters 
in  San  Francisco,  is  at  Vancouver,  B.  C. 

A.  H.  Babcock,  electrical  engineer  for  the  Southern 
Pacific  Railroad,  is  again  at  his  San  Francisco  office  after  an 
absence  of  several  weeks  in  the  East. 

F.  G.  Baum,  consulting  electrical  engineer  with  head¬ 
quarters  in  San  Francisco,  is  at  Fresno  on  special  investiga¬ 
tions  for  the  San  Joaquin  Light  &  Power  Corporation. 

S.  M.  Kennedy,  of  Los  Angeles,  general  agent  of  the 
Southern  California  Edison  Company  and  well  known  to  read¬ 
ers  of  the  Journal  of  Electricity,  \isited  San  Francisco 
recently. 

E.  O.  Shreve,  San  Francisco  manager,  and  John  Hood, 
industrial  engineer  for  the  General  Electric  Company,  having 
spent  four  weeks  visiting  eastern  business  centers,  are  again 
in  San  Francisco. 

E.  Huguenin  has  been  appointed  field  assistant  of  the 
California  State  Mining  Bureau  for  the  group  of  eight  coun¬ 
ties  from  Tehama  north  to  the  Oregon  boundary.  His  head¬ 
quarters  >\ill  be  at  Redding. 

W.  J.  Davis,  Pacific  Coast  Engineer  for  the  General 
Electric  Company,  is  at  his  San  Francisco  office  after  an 
interesting  business  trip  East.  Mr.  Davis  returned  West  over 
the  electrified  railway,  the  Chicago,  Milwaukee  &  St.  Paul. 

Mark  L.  Requa  of  San  Francisco  has  resigned  his  posi¬ 
tion  as  director  of  the  oil  division  of  the  United  States  Fuel 
Administration,  and  will  resume  his  private  business  connec¬ 
tions  in  California.  He  is  expected  to  return  to  San  Francisco 
at  an  early  date. 

Dean  G.  A.  Coveil  of  Oregon  Agricultural  College  will 
represent  the  engineering  interests  of  the  Northwest  in  a 
public  conference  on  business  training  for  engineers  and  engi¬ 
neering  training  for  students  of  business  at  Washington, 
D.  C.,  June  23  and  24. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  is  at 
Detroit,  Michigan,  attending  a  meeting  of  the  nominating 
committee  of  five  to  name  the  incoming  officers  of  the  Amer¬ 
ican  Society  of  Mechanical  Engineers.  Mr.  Sibley,  by  vote 


of  the  Los  Angeles  and  San  Francisco  Sections,  represents 
the  Pacific  Coast  at  the  Detroit  conference. 

Renzo  Norsa,  chief  electrical  engineer  for  the  General 
Italian  Edison  Company  of  Milan,  Italy,  is  a  recent  Pacific 
Coast  visitor.  During  the  war  period  Mr.  Norsa  was  a  Cap¬ 
tain  of  Engineers  in  the  Italian  army.  He  is  a  member  of  the 
American  Institute  of  Electrical  Engineers  and  is  now  visiting 
practically  all  the  larger  power  developments  in  the  United 
States. 

George  L.  Baker,  Mayor  of  Portland,  has  been  appointed 
a  member  of  the  board  for  investigation  of  electric  railway 
problems  by  President  Wilson.  A  wire  announcing  the  ap¬ 
pointment  was  received  at  the  mayor's  office  recently.  The 
board  is  to  inquire  into  all  problems  of  electric  railways  within 
the  United  States,  including  cost  of  operation,  taxes,  rates, 
and  other  matters. 

Carl  E.  Heise,  San  Francisco  district  manager  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  was  struck 
by  lightning  while  on  a  recent  visit  to  the  Yosemite  Valley. 
Reports  have  it  that  the  stroke  was  a  real  honest-to-goodness 
stroke  and  had  nothing  to  do  with  the  approaching  July 
“thirst.”  Anyway,  Mr.  Heise  is  again  looking  his  old  self, 
we  are  glad  to  report. 

H.  B.  Kellam,  chief  draftsman  of  Pass  &  Seymour,  Inc., 
with  headquarters  at  Solvay,  N.  Y.,  is  hoping  to  get  located 
in  Los  Angeles  or  vicinity.  Mr.  Kellam  has  had  fourteen 
years  of  practical  all-around  shop  experience,  such  as  tool 
making,  designing  and  supervision,  and  it  is  hoped  that  any 
member  of  the  industry  kno\\dng  of  a  position  open  for  a  man 
of  these  qualifications  will  drop  him  a  line. 

Mortimer  Fleishhacker,  president  of  the  Great  Western 
Power  Company,  and  George  1.  Cochran,  vice-president  of  the 
•Southern  California  Edison  Company,  have  been  appointed  by 
Governor  Stephens  of  California  as  two  of  the  Regents  of  the 
University  of  California.  John  A.  Britton,  vice-president  and 
general  manager  of  the  Pacific  Gas  &  Electric  Company,  com¬ 
posing  the  third  utility  representative  on  the  Board,  has 
already  served  the  state  in  this  capacity  for  sixteen  years. 

F.  D.  Baker,  formerly  with  the  commercial  department 
of  the  Sierra  &  San  Francisco  Power  Company  with  head¬ 
quarters  in  San  Franci.sco,  has  recently  been  promoted  from 
Captain  to  the  rank  of  Major.  He  has  for  the  last  year  been 
doing  important  work  as  one  of  three  officers  who  estab¬ 
lished  a  new  accounting  system  in  the  purchase,  storage  and 
traffic  division  of  the  army.  Major  Baker  is  now  located 
in  the  Munitions  Building,  Washington,  D.  C.,  but  plans  to 
make  an  inspection  trip  to  the  West  shortly. 


OBITUARY 

Jesse  W.  Lilienthal,  president  of  the  United  Railroads 
and  one  of  the  best  known  and  most  admired  of  San  Fran- 

c  i  s  c  0 's  prominent  citizens, 
died  suddenly  in  San  Fran¬ 
cisco  on  June  4.  Mr.  Lilien¬ 
thal  was  addressing  a  gath¬ 
ering  at  the  St.  Francis  Hotel 
in  connection  wth  the  drive 
on  behalf  of  St.  Ignatius  Col¬ 
lege  when  he  was  stricken 
with  apoplexy.  He  was  sixty- 
four  years  of  age,  and  appar¬ 
ently  in  good  health;  his  sud¬ 
den  death  came  as  a  great 
.shock  to  the  community.  Well 
known  as  a  lawyer,  business 
man  and  philanthropist,  he 
was  connected  with  a  wide  variety  of  civic  interests,  and  at 
the  time  of  his  death  he  was  serving  as  general  chairman  of 
the  San  Francisco  War  Camp  Community  Service.  The  city 
loses  in  him  a  most  active  and  respected  citizen. 
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Meeting  Notices  for  Electrical  Men 

(A  number  of  important  conventions  are  the  outstanding  features  of  the  past  two  weeks. 
Reports  from  the  Vancouver  Convention  of  Contractors  and  Dealers  show  great  activity  in  the 
Northwest  while  further  news  of  the  N.  E.  L.  A.  Atlantic  City  Convention  points  to  vigorous 
plans  for  the  future.  The  program  for  the  coming  Pacific  Coast  Convention  A.  1.  E.  E.  prom¬ 
ises  to  be  one  of  the  most  exceptional  of  the  year. — The  Editor.) 


Pacific  Coast  Convention,  A.  I.  E.  E. 

The  Pacific  Coast  convention  of  the  American  Institute 
of  Electrical  Engineers,  scheduled  for  Sept.  18,  19  and  20 
in  Los  Angeles,  will  be  one  of  special  importance  and  helpful¬ 
ness,  as  the  war  has  prevented  the  members  from  holding  any 
convention  of  the  kind  for  the  past  two  years.  The  program 
is  being  arranged  by  Carl  E.  Johnson,  manager  of  the  U.  S. 
Electrical  Manufacturing  Company  of  Los  Angeles,  and  will 
include  a  number  of  notable  papers  by  well-known  experts. 
Only  a  preliminary  announcement  of  these  can  be  made  at 
this  time.  Professor  Harris  J.  Ryan  of  Stanford  University 
will  give  some  account  of  data  collected  by  him  during  his 
recent  extensive  electrical  research  work.  W.  A.  Lynn  of 
the  Mare  Island  Navy  Yard 
will  speak  on  the  electric 
furnace  and  the  extensive 
use  of  this  type  of  electric 
load  in  the  navy  yard.  F.  A. 

Anderson,  Electrical  Inspec¬ 
tor  for  the  United  States 
Shipping  Board,  will  discuss 
electrical  installations  and 
wiring  aboard  ship,  and 
new  developments  of  the 
Emergency  Fleet  Corporation 
along  this  line. 

A  number  of  other  papers 
on  subjects  of  great  scientific 
interest  and  technical  value 
will  be  given.  Representa¬ 
tives  from  all  the  Pacific 
Coast  sections  will  be  present 
and  the  gathering  is  expected 
to  be  one  of  the  most  success¬ 
ful  and  largely  attended  of 
its  kind. 

Electrical  Contractor- Dealers 
Convention,  Vancouver 
Association 

A  most  important  and 
successful  electrical  conven¬ 
tion  convened  at  headquar¬ 
ters  in  the  Hotel  Vancouver, 

B.  C.,  Monday  aiid  Tuesday, 

May  26  and  27. 

The  general  purpose  of  the  big  meeting  was  to  have  a 
wide  open  conference  for  electrical  men,  for  which  the  names 
of  ail  central  stations,  manufacturers  and  contractor-dealers 
west  of  Winnipeg  were  secured  and  an  invitation  extended 
for  them  to  send  delegates  to  the  convention.  The  represen¬ 
tation  from  the  various  sections  in  the  territory  covered  was 
all  that  could  be  desired  as  shown  by  the  marked  spirit  of 
cooperation  of.  those  present. 

Among  the  prominent  speakers  were  Samuel  Adams 
Chase,  special  representative  of  the  Westinghouse  Electric  & 
Manufacturing  Company  of  Pittsburgh,  who  described  a  very 
opti^stic  outlook  for  the  electrical  industry  and  urged  the 
cooperation  of  every  man  affiliated  in  any  way  with  electrical 
interests  of  the  country. 

Wm.  L.  Goodwin,  originator  of  the  Goodwin  Plan,  spoke 
on  “Ills  of  the  Industry,”  demonstrating  to  a  marked  degree 
that  certain  minor  functioning  of  some  of  the  factors  in  the 
industry  were  frequently  the  direct  cause  of  much  avoidable 


trouble.  The  manufacturer,  jobber,  central  station  and  con¬ 
tractor-dealer  each  has  his  own  distinctive  work  to  do,  and 
when  one  of  these  specific  factors  in  the 'industry  undertakes 
to  fulfill  the  function  of  the  other,  trouble  immediately  begins. 

Much  credit  is  due  to  President  E.  Brettel  and  Secretary 
W.  J.  Conway  for  their  untiring  efforts  toward  making  the 
convention  the  great  success  it  turned  out  to  be. 

Engineers’  Club  of  San  Francisco 
At  a  luncheon  talk  before  the  Engineers’  Club  of  San 
Francisco  on  May  29th,  E.  S.  Pridham  and  R.  L.  Jensen  of 
the  Magnavox  Company,  inventors  of  the  wireless  telephone 
transmitter  used  in  aeroplanes  on  the  western  front  gave  a 
most  excellent  and  interesting  demonstration.  The  apparatus 

was  exhibited  and  the  history 
of  its  invention  recounted. 
The  meeting  was  very  well  at¬ 
tended.  Robert  Sibley,  editor 
of  the  Journal  of  Electricity, 
acted  as  Chairman  of  the 
Day. 

San  Francisco  Development 
League 

At  a  well-attended  meet¬ 
ing  of  the  San  Francisco  Elec¬ 
trical  Development  League 
held  on  May  26th,  August 
Vollmer,  Chief  of  Police  of 
Berkeley,  Cal.,  gave  an  inter¬ 
esting  address  on  “The  De¬ 
tection  of  Crime.”  Mr.  Voll¬ 
mer  maintains  that  neither 
severe  punishment  nor  the 
offering  of  rewards  are  real 
deterrents  of  crime;  they 
treat  the  effect,  not  the  cause. 
Procedure  in  the  case  of 
criminals  should  be  directed 
towards  correcting  the  men¬ 
tal  personality  responsible 
for  the  crime. 

Electrical  Gathering  in 
Oregon 

Under  the  auspices  of  the 
Oregon  Association  of  Elec¬ 
trical  Contractors  and  Deal¬ 
ers  a  most  successful  meeting  was  held.  May  23rd,  upon  the 
visit  of  William  L.  Goodwin  and  Samuel  A.  Chase.  There 
were  116  present  at  the  banquet  and  the  address  of  welcome 
was  delivered  by  Franklin  T.  Griffith,  president  of  the  Port¬ 
land  Railway,  Light  &  Power  Company.  A  Highway  trip 
was  taken  by  the  speakers  as  guests  of  S.  C.  Jaggar. 

Electrical  Meeting  in  Salt  Lake  City 
The  Commercial  Club  of  Salt  Lake  City  was  the  scene 
of  a  gathering  of  over  a  hundred  members  of  the  electrical 
fraternity  of  that  city  on  Monday  evening,  June  2nd.  The 
purpose  of  the  meeting  was  the  inauguration  of  a  broad 
gauge  plan  for  organizing  the  entire  electrical  industry  along 
lines  that  would  be  mutually  helpful  to  all  concerned,  and 
therefore  lasting.  The  larg^e  and  enthusiastic  attendance  was 
ample  proof  of  the  support  which  such  an  organization  will 
receive. 

The  meeting  was  addressed  by  Samuel  A.  Chase  of  the 
Westinghouse  Company  and  Wm.  L.  Goodwin  of  the  General 
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Born  of  a  parentage  that  sailed  throuch  the  Golden  Gate  in  ||l 

the  thrillinc  days  of  ’4>  and  *50.  brinKlnc  the  first  news  of  |l| 

California’s  admission  into  the  Union,  W.  L.  Goodwin,  for-  IJJ 
merly  of  San  Francisco  but  now  special  cooperatire  repre-  m 
scntatire  of  the  General  Electric  Company  with  headquarters 
in  New  York  City,  has  remainAi  true  to  the  ideals  and 
inspiration  enicendered  by  the  daring  and  adventure  of  our 
early  pioneers  in  the  West.  To  W.  L.  Goodwin  this  issue 
of  the  Journal  of  Electricity  is  affectionately  dedicated,  as 
a  lasting  memorial  to  his  genuine  spirit  of  cooperative  help¬ 
fulness  which  is  now  being  felt  in  every  nook  and  comer 
of  the  electrical  industry  throughout  the  nation,  and  even  in 
districts  beyond  our  national  borders. 


June  16,  1919] 

Electric  Company.  H.  B.  Kirkland,  of  the  American  Conduit 
Manufacturing  Company,  heartily  endorsed  the  statements 
and  plans  of  Mr.  Chase  and  Mr.  Goodwin,  and  pointed  out 
some  of  the  advantages  of  cooperation.  Mr.  Chase  sum¬ 
marized  the  evils  that  have  beset  the  industry  previously, 
and  drawing  conclusions  from  these,  pointed  the  way  for 
future  success.  He  said,  in  part: 

“Selfishness  has  been  the  root  of  a  great  deal  of  trouble 
which  has  existed.  In  demanding  settlements,  each  party  has 
had  in  mind  only  the  particulars  which  would  result  in  his 
own  benefit. 

“Misunderstandings  are  the  cause  of  a  great  deal  of 
unnecessary  friction.  These  will  be  avoided  by  open,  above¬ 
board  dealings,  and  a  clear  statement  of  policies.  We  have 
been  educated  up  to  a  point  where  we  are  ready  for  a  plan 
such  as  Mr.  Goodwin’s.” 

Mr.  Goodwin  called  attention  to  the  fact  that  there  was 
something  radically  wrong  in  the  electrical  industry,  and 
analyzed  the  situation  to  show  that  the  prices  of  electrical 
goods  were  not  set  by  actual  cost  determinations,  with  the 
single  exception  of  the  incandescent  lamp,  an  exception  due 
to  the  organized  efforts  of  the  jobbers.  The  need  right  now 
is  for  a  strong  contractor-dealers’  organization,  the  other  three 
branches  being  well  organized,  and  this  being  necessary  for  a 
proper  balance  in  the  industry. 

He  emphasized  the  advantages  of  the  trade  papers  to 
the  contractor-dealer,  for  keeping  in  touch  with  developments 
as  well  as  for  statements  of  policy,  and  publicity  matters. 

C.  B.  Merrick,  representing  the  Journal  of  Electricity, 
was  called  upon  for  a  few  words,  and  promised  all  possible 
support  for  the  organizations  planned. 

As  outlined,  the  main  organization,  consisting  of  all 
the  various  branches  of  the  industry,  will  have  an  executive 
committee  made  up  of  representatives  from  each  branch.  Any 
difficulties  between  the  branches  will  be  discussed  openly 
before  the  main  body  which  will  act  as  arbitrator.  It  will  also 
actively  assist  the  formation  of  a  local  contractor-dealers  as¬ 
sociation. 

Oregon  Association,  Electrical  Contractors  and  Dealers 

The  regular  meeting  of  the  Oregon  Association  of  Elec¬ 
trical  Contractors  and  Dealers  for  District  No.  1  was  held 
May  19,  1919,  J.  R.  Tomlinson  in  the  chair.  A  motion  was 
carried  that  the  members  of  the  association  conduct  a  three 
nionths’  campaigni — “Own  Your  Home  Wiring” — commencing 
June  1st,  during  which  period  the  contractors  will  furnish  and 
install  wiring  in  all  new  residences  at  practically  cost,  elim¬ 
inating  overhead  charges. 

Joint  Electrical  Meeting  in  Portland 

A  meeting  of  electrical  jobbers,  contractor-dealers,  cen¬ 
tral  station  men  and  manufacturers,  for  the  purpose  of  stimu¬ 
lating  interest  in  the  various  branches  of  the  electrical  indus¬ 
try,  was  held  at  Portland,  Ore.,  May  21st  and  22d. 

California  Association  of  Electrical  Contractors  and  Dealers 

The  Santa  Cruz  convention  of  California  Electrical  Con¬ 
tractors  and  Dealers  which  will  be  held  June  27th  and  28th 
has  outlined  an  interesting  two-days’  program.  June  27th 
will  be  devoted  to  a  members’  meeting,  reports  of  officers  and 
committees,  and  various  social  events.  At  the  Merchandising 
Session  on  the  second  day,  under  the  chairmanship  of  J.  C. 
Rendler,  the  subjects  under  discussion  will  be,  “How  an  Elec¬ 
trical  Store  Should  be  Managed  to  Attain  Success,”  “The 
Most  Efficient  Manner  of  Handling  Salesmen  and  Solicitors,” 
“Should  the  Electrical  Merchants  Adopt  the  Method  of  ‘Clear¬ 
ance  Sales’?”  “How  I  keep  in  Touch  .with  Costs  in  Contract¬ 
ing,”  and  “Electrical  Heating.”  On  the  afternoon  of  the  same 
day  there  will  be  a  motor  meeting,  with  “What  I  Find  Motor 
Sales  Cost”  as  the  subject.  The  proceedings  will  conclude 
with  a  banquet  in  the  evening  with  H.  F.  Jackson  as  toast¬ 
master. 
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A.  I.  E.  E.,  San  Francisco 

At  a  meeting  of  the  executive  committee  of  the  San 
Francisco  section  of  the  American  Institute  of  Electrical  En¬ 
gineers,  it  was  pronounced  proper  for  the  Railway  Electrifica¬ 
tion  Committee  of  the  local  section  to  cooperate  with  the 
Pacific  Coast  Section  of  the  National  Electric  Light  Associa¬ 
tion.  The  Railway  Electrification  Committee  will  continue 
its  activities  in  accordance  with  this  decision. 

Pacific  Coast  Section,  N.  E.  L.  A. 

The  newly  elected  executive  committee  of  the  Pacific 
Coast  Section,  National  Electric  Light  Association,  is  as 
follows: 

Arizona — R.  S.  Masson,  PaciAc  Gas  A  Electric  Company,  Phoenix : 
Arizona  Power  Company,  Prescott.  Nevada — Geo.  A.  Campbell,  Truckee 
River  General  Electric  Company.  New  Mexico — C.  M.  Einhart.  Rowell 
Gas  A  Electric  Company.  Jobbers — C.  C.  Hillis,  Electric  Appliance  Com¬ 
pany.  Contractor-Dealers  —  Frank  Somers.  Century  Electric  Company. 
Manufacturers — E.  O.  Shreve,  General  Electric  Company.  Central  Sta¬ 
tions — Wm.  Baurh}rte,  Los  Angeles  Gas  A  Electric  Corporation ;  Henry 
Bostwick,  PaciAc  Gas  A  Electric  Company,  San  Francisco :  S.  M.  Kennedy, 
Southern  California  Edison  Company,  Los  Angeles ;  A.  B.  West,  Smithern 
Sierras  Power  Company,  Riverside ;  Samuel  Kahn,  Western  States  Gas  A 
Electric  Company,  Stockton ;  J.  B.  Black,  Great  Western  Power  Company. 

Many  member  companies  of  the  Section  are  distributing 
to  their  employes  pamphlet  copies  of  S.  M,  Kennedy’s  paper 
“The  Man  in  the  Street,”  recently  published  in  the  Journal  of 
Electricity  and  read  at  the  Coronado  convention. 

N.  E.  L.  A.  Educational  Activities 

The  Educational  Committee  of  the  National  Electric 
Light  Association  in  Philadelphia,  Pa.,  have  issued  a  leafiet 
dealing  with  their  educational  plans  and  blue  print  illustrating 
their  method  of  advertising.  These  were  planned  by  Ross  B. 
Mateer  of  the  Philadelphia  Electric  Company.  Mr.  Mateer 
is  a  frequent  contributor  to  the  Journal  of  Electricity. 

•  Engineers’  Club  of  Seattle 

At  the  weekly  luncheon  of  the  Engineers’  Club  of 
Seattle,  held  on  May  22,  Chemical  Engineer  Bissell  of  the 
Puget  Sound  Navy  Yard  discussed  “Electric  Arc  Welding  as 
Employed  in  Ship  Construction  in  the  United  States  Navy 
Yards.”  Mr.  Bissell  is  an  expert  on  electric  welding,  having 
done  much  to  develop  this  type  of  fastening  as  used  in  the 
fabrication  and  erection  of  ships.  His  address  was  both  inter¬ 
esting  and  instructive. 

Convention  of  Advertising  Men 

The  sixteenth  annual  convention  of  the  Pacific  Coast 
Advertising  Men’s  Association  took  place  at  Portland,  Ore., 
June  8th  to  11th,  when  a  full  and  interesting  program  was 
carried  out.  Among  the  speakers  were  Felix  Orman,  Dr, 
William  Trufant  Foster  of  Portland,  and  F.  W.  Kellogg  of 
San  Francisco,  Features  of  the  convention  were  an  elaborate 
series  of  advertising  exhibits,  and  a  Trade  Mark  parade. 

Jovian  Electric  League 

At  the  weekly  luncheon  of  the  Jovian  Electric  League, 
held  on  May  28th,  Dr,  Baker  P,  Lee  delivered  an  address 
entitled  “Olympus  and  Service.”  Charles  W,  Duncan  spoke 
on  Electricity  in  Advertising. 

Washington  Electrical  Contractors  &  Dealers 

A  good  attendance  and  much  interest  were  features  of 
the  meeting  of  the  Washington  Association  of  Electrical  Con¬ 
tractors  and  Dealers  held  at  Seattle  on  May  28.  The  day 
meeting,  which  took  the  form  of  a  free  discussion,  was  de¬ 
voted  to  the  electrical  contracting  and  sales  business  and  the 
relation  of  other  lines  with  the  jobbers,  central  stations  and 
manufacturers.  There  were  120  present  at  the  banquet  in 
the  evening.  W.  L.  Goodwin  and  Samuel  A.  Chase  were  the 
speakers. 

Seattle  Meeting  of  Electrical  Contractor- Dealers 

A  meeting  of  jobbers,  contractors,  dealers,  manufac¬ 
turers,  central  station  men  and  others  interested  in  the  elec¬ 
trical  industry,  was  held  at  Seattle,  Washington,  May  23d. 
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California  Electrical  Cooperative  Campaign  — 

The  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign  held  its  regular  monthly  meeting  at 
the  Los  Angeles  Athletic  Club  rooms  in  Los  Angeles  on  Fri¬ 
day  and  Saturday,  June  6-7,  1919.  The  committee  decided 
to  broaden  its  activities  by  appointing  a  salesmen’s  auxiliary, 
the  purpose  of  which  is  to  apprise  the  jobbers  of  the  cam¬ 
paign  activities.  A  much  broadened  sphere  of  activities  for 
the  campaign  was  outlined  by  Chairman  Newbert  in  regard 
to  the  problem  of  assisting  the  Public  Policy  Committee  of 
the  Pacific  Coast  Section,  N.  E.  L.  A.,  in  its  campaign  of 
public  education. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  out¬ 
lined  an  activity  of  the  Extension  Division  of  the  University 
of  California  whereby  a  course  in  elementary  accounting, 
agreeable  to  the  system  advocated  by  the  National  Associa¬ 
tion  of  Electrical  Contractors  and  Dealers,  will  be  introduced 
at  once  and  the  text  for  the  course  appear  in  early  issues  of 
the  Journal  of  Electricity.  The  idea  received  the  hearty  and 
unanimous  approval  of  the  committee. 

■  At  luncheon  the  following  were  present  to  learn  more 
of  the  helpful  activities  of  the  Campaign: 

L.  H.  Newbert.  Chairman  of  Advisory  Committee,  California  Elec¬ 
trical  Cooperative  Campaign ;  H.  L.  Harper,  Los  Angeles  manager  Western 
Electric  Company ;  K.  E.  Van  Kuran,  Los  Angeles  mansiger  Western  Elec¬ 
tric  A  Manufacturing  Company;  J.  O.  Case,  Los  Angeles  manager  supply 
department.  General  Electric  Company ;  I.  W.  Aiexander,  commercial  de¬ 
partment.  San  Joaquin  Light  A  Power  Corporation ;  R.  M.  Alvord,  San 
Francisco  manager  supply  department.  General  Electric  Company ;  W.  L. 
Frost,  assistant  general  agent.  Southern  California  Edison  Company ; 
G.  E.  Arbogast,  vice-president  California  Association  of  Electrical  Contrac¬ 
tors  and  Dealers;  J.  C.  Readier,  president  of  the  Southern  California  Elec¬ 
tric  Company ;  M.  L.  Scobey,  general  manager  Home  Electrical ;  W.  S. 
Berry,  Pacific  Coast  salesmanager  Western  Electric  Company ;  M.  A. 


DeLew,  president  California  Association  of  Electrical  Contractors  and 
Dealers ;  Harry  Holabird,  Holabird  Electric  Company ;  Prank  Airey,  Los 
Angeles  manager  Pacific  States  Electric  Company ;  C.  B.  Hall,  Los  Angeles 
manager  Illinois  Electric  Company ;  A.  L.  Spring,  Field  Agent,  California 
Electrical  Cooperative  Campaign ;  N.  W.  Graham,  manager  Graham- 
Reynolds  Company ;  D.  E.  Harris,  sales  manager  Pacific  States  Electric 
Company ;  A.  W.  Childs,  in  charge  of  sales.  Southern  California  Edison 
Company ;  S.  A.  Sharpe,  Field  Agent,  California  Electrical  Cooperative 
Campaign ;  P.  H.  Booth,  Pacific  Coast  sales  manager  Hotpoint  Division, 
Edison  Electric  Appliance  Company,  Inc. ;  C.  D.  Lamoree,  Los  Angeles 
manager  supply  department,  Westinghouse  Electric  A  Manufacturing  Com¬ 
pany  ;  Wm.  Baurhyte,  vice-president  Los  Angeles  Gas  A  Electric  Corpora¬ 
tion  ;  Robert  Sibley,  editor  Journal  of  Electricity. 

WESTERN  MEETINGS 

June  4th — Jovian  Electric  League,  Los  Angeles — Capt. 
Frank  Bristol,  A.  R.  C. — ^“Conditions  in  Germany  Since  the 
Signing  of  the  Armistice.” 

Jime  9th — San  Francisco  Electrical  Development  League 
— Thomas  H.  Reid — ^“Municipal  Government.” 

June  10th — National  Electric  Light  Association,  Port¬ 
land  Sections — E.  F.  Whitney — “The  Flash  and  Sound  Method 
of  Range  Finding.” 

^iiiiiiiininiiiiiniinuuiiiiiiiiiiiiiiiiiiiiiiiiiu — iiiiiiiiiiiiiiuiiiiiiiiiniiiiiiiiiiiiin"iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiig 

I  Just  as  these  forms  go  to  press,  word* is  | 

I  received  that  the  next  annual  meeting  of  the  | 

I  National  Electric  Supply  Jobbers’  Association  | 

I  wUl  be  held  at  Del  Monte,  probably  during  | 

I  May,  1920.  This  bears  out  the  leading  edi-  ? 

I  torial  on  page  561  of  this  issue,  **1920  —  The  | 

1  Year  of  Years  in  the  West.”  | 

. . . . 


Briefs  of  the  N.  E.  L.  A.  Convention 

(The  National  Electric  Light  Association  held  its  forty-second  Convention  at  Atlantic  City, 
N.  J.,  May  19-22,  1919.  This  gathering  is  one  of  the  most  important  national  events  of  the 
year  for  the  electrical  world,  and'  in  order  that  our  readers  may  have  some  idea  of  the  subjects 
discussed,  we  print  here  very  brief  abstracts  of  the  papers  and  committee  reports  read  at  the 
(Convention. — The  Editor.) 


PRESIDENT  BALLARD’S  PLANS 
Addressing  the  delegates  of  the  National  Electric  Light 
Association  at  the  Atlantic  City  convention,  on  the  occasion 
of  his  recent  election  to  the  presidency 
of  the  association.  R.  H.  Ballard  of 
the  Southern  California  Edison  Com¬ 
pany  asked  the  cooperation  of  all 
members  in  forwarding  the  interests 
of  the  association,  and  urged  a  large 
attendance  at  the  next  convention, 
which  is  to  be  held  in  Los  Angeles. 

At  the  close  of  the  Atlantic  City 
convention  Mr.  Ballard  went  to  New 
York  to  discuss  matters  affecting  the 
activities  of  the  Association  during 
the  coming  year.  A  number  of  con¬ 
ferences  were  held  at  Association 
headquarters  with  different  men  in¬ 
terested  in  the  welfare  of  the  industry, 
and  much  progress  was  made  in  the 
settlement  of  various  questions. 

Th.  new  President  of  the  O^e  of  the  most  important  mat- 

N.  E.  L.  A.  ters  which  was  finally  arranged  is 

a  new  plan  for  the  active  participation  of  the  four  vice- 
presidents  in  the  real  work  of  the  Association.  Such  a 
plan  is  especially  desirable  under  the  conditions  of  this  year 
because  of  Mr.  Ballard’s  residence  on  the  Pacific  Coast.  It, 
however,  serves  also  the  good  object  of  decentralizing  the 
burden  of  responsibility  upon  the  president,  and  of  bringing 
the  vice-presidents  into  close  contact  with  certain  phases  of 
the  Association  work. 


The  plan  approved  by  President-elect  Ballard  is  as  fol¬ 
lows: 

President  Ballard  will  devote  himself  specially  to  matters  of  a 
general  executive  character. 

Martin  J.  Insult,  the  first  vice-president,  will  be  executive  vice- 
president.  He  will  be  present  to  preside  over  all  meetings  of  the  Executive 
Committee  in  case  of  the  necessary  absence  of  the  president. 

M.  R.  Bump,  second  vice-president,  will  supervise  the  work  of  the 
Technical  and  Hydroelectric  Section.  Mr.  Bump  will  also  specialize  on  the 
preparation  of  plans  for  organizing  the  entire  country  into  geographic 
districts  and  sections. 

Frank  W.  Smith,  the  third  vice-president,  will  supervise  the  Account¬ 
ing  Section  in  the  same  way  that  is  outlined  for  Mr.  Bump  with  the  Tech¬ 
nical  and  Hydroelectric  Section.  Mr.  Smith  will  also  supervise  the  work 
of  the  Association  headquarters. 

W.  H.  Johnson,  the  fourth  vice-president,  will  supervise  the  activities 
of  the  Commercial  Section  and  the  Electric  Vehicle  S^ion,  following  the 
same  method  as  the  other  vice-presidents  with  respect  to  other  Sections. 
Mr.  Johnson  will  also  specialize  on  the  enlargement  and  development  of 
the  Company  Sections. 

The  arrangement  by  which  the  work  of  the  Sections  is  assigned 
directly  to  the  various  vice-presidents  does  not,  of  course,  preclude  the 
chairman  of  a  Section  from  taking  up  any  matter  directly  with  the  presi¬ 
dent  if  he  so  desires. 

Another  matter  which  was  under  discussion  during  the 
visit  of  Mr.  Ballard  in  New  York  is  the  possibility  of  two  or 
more  general  executive  conferences  of  the  company  members 
at  appropriate  times  during  the  year.  The  object  will  be  to 
discuss  some  of  the  questions  affecting  the  entire  industry. 
It  is  suggested  that  possibly  one  of  these  conferences  might 
be  in  New  York  and  one  in  Chicago. 

Mr.  Ballard  spent  two  weeks  in  the  East  after  the  con¬ 
vention,  visiting  several  large  cities  before  going  to  Los  An¬ 
geles.  He  plans  to  return  to  New  York  in  September  for  a 
stay  of  considerable  length,  and  again  in  December  or  Jan¬ 
uary.  In  order  to  complete  his  plans  for  the  1920  convention 
he  will  go  East  again  in  April  of  that  year.  With  these  visits 
and  the  new  plan  of  organization  of  the  vice-presidents,  Mr. 
Ballard  expects  the  Association  work  to  go  ahead  on  the 
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broader  and  more  active  lines  which  are  outlined  for  the  com¬ 
ing  year. 

GENERAL  SESSION 
Committee  on  Company  Sections  — 

Company  Sections  were  affected  by  the  war  to  a  greater 
extent,  perhaps,  than  any  other  department  of  the  N.  E.  L.  A. 
work.  Thirty-seven  Sections  disbanded  and  seventeen  tem¬ 
porarily  suspended  activities. 

An  amendment  to  the  Constitution  was  advocated  pro¬ 
viding  for  a  limited  class  of  membership  in  Company  Sections 
and  affording  a  more  dignified  status  for  Class  B  members. 
The  tendency  to  form  local  employes’  clubs  should  be  offset 
by  more  liberal  provision  for  membership  in  Company  Sec¬ 
tions. 

Report  of  W.  J.  Blood,  Jr.,  Insurance  Expert  — 

The  Insurance  Expert  represents  the  N.  E.  L.  A.  on  the 
Electrical  Committee  of  the  National  Fire  Protection  Asso¬ 
ciation,  and  is  charged  with  seeing  that  no  rules  which  would 
retard  the  development  of  the  electric  light  and  power  indus¬ 
try  are  incorporated  in  the  National  Electrical  Code. 

'Uie  work  of  the  Electrical  Committee  is  now  to  be  con¬ 
ducted  by  technical  and  standing  committees  which  will  un¬ 
dertake  detailed  imestigations.  In  this  way  the  committee 
at  its  biennial  public  meeting  will  have  more  definite  material 
to  work  upon  than  that  usually  evolved  during  the  discussion 
at  the  meeting  itself. 

COMMERCIAL  SECTION 

Committee  on  Commercial  Aspects  of  Lamp  Equipment  — 

The  report  states  the  necessity  for  educational  work  to 
bring  the  public  to  realize  the  danger  of  unprotected  lamps. 

The  various  new  developments  in  equipment  have  been 
investigated  and  tabulated,  and  their  relation  to  different 
kinds  of  installations  considered. 

Committee  on  Store  Lighting  — 

The  various  classes  of  stores  and  their  relations  to  the 
central  stations  are  described  in  the  report.  The  ordinary 
store,  existing  in  considerable  numbers  in  every  city,  is  most 
important  from  the  standpoint  of  obtaining  new  business 
rapidly.  A  campaign  to  interest  this  branch  of  the  industry 
is  outlined,  and  the  purpose  and  possibilities  of  window  light¬ 
ing  are  discussed. 

Committee  on  Electrical  Advertising  — 

The  report  points  out  the  undoubted  prosperity  ahead 
for  electrical  advertising.  A  recommendation  is  made  that 
central  stations  conduct  a  canvass  to  have  old  signs  relighted 
and  relamped,  and  that  new  business  be  taken  care  of  by 
reviving  the  companies  whose  activities  lapsed  during  the 
war.  The  report  also  recommends  the  use  of  the  phrase 
“Electrical  Advertising”  in  preference  to  “Electric  Signs.” 

Committee  on  Outdoor  Lighting  — 

The  opportunities  for  illumination  are  pointed  out  with 
regard  to  monumental  structures,  pageants  and  displays, 
flags,  festivals,  and  night  recreations.  All  outdoor  lighting 
was  much  in  abeyance  during  the  war,  but  victory  has  given 
it  a  sudden  impetus  in  use  at  peace  festivals,  and  the  time 
for  more  extensive  development  is  now  ripe. 

Committee  on  Lighting  of  Public  Buildings  — 

The  functions  of  this  committee  are  the  study  of  sales 
methods  and  campaigns  to  obtain  new  business,  and  the  cor¬ 
recting  of  existing  inefficient  lighting  installations  of  public 
buildings. 

Closer  relations  between  the  central  stations  on  the  one 
hand  and  the  engineers,  architects  and  contractors  on  the 
other  are  desirable. 

Monographs  on  the  subject  of  the  several  classes  of 
lighting  should  be  prepared  by  the  N.  E.  L.  A.  for  the  use 
of  central  stations. 


Residence  Lighting  — 

Owing  to  war  restrictions,  progress  in  residence  lighting 
work  has  been  limited.  Building,  however,  is  now  increasing 
and  house-wiring  campaigns  are  making  headway.  An  in¬ 
creased  use  of  electrical  appliances  and  the  elimination  of 
empty  sockets  will  do  much  to  make  residence  lighting  more 
profitable. 

Committee  on  Publications  — 

At  the  request  of  the  Board  of  Fire  Underwriters  the 
committee  issued  and  sold  a  leaflet  instructing  customers  in 
the  right  way  to  use  electric  appliances,  and  recommends 
that  such  leaflets  be  enclosed  in  each  package  containing  an 
electric  appliance  sold  to  customers. 

A  publicity  program  was  carried  out,  including  a  Christ¬ 
mas  folder,  a  Housewiring  Book,  “Right  Way  to  Use  Appli¬ 
ances,”  and  a  Publicity  Campaign  in  Central  Stations. 

Committee  on  Education  — 

The  courses  in  Commercial  Engineering  and  Practical 
Electricity  have  been  continued  on  a  self-supporting  basis. 

In  conducting  a  campaign  starting  Feb.  1st  the  commit¬ 
tees  of  the  Commercial  and  Accounting  Sections  combined  to 
avoid  the  complexities  of  tw'o  separate  campaigns. 

It  is  urged  that  each  member  company  adopt  these 
courses  in  rebuilding  their  present  impaired  organizations 
into  permanent  organizations. 

Salesman’s  Handbook  — 

.  A  list  of  new  material,  in  the  form  of  monographs,  is 
suggested  for  insertion  in  the  Handbook,  these  monographs 
to  cover  subjects  of  special  interest  to  the  electrical  salesman. 

The  .committee  calls  attention  to  the  increased  cost  of 
the  Handbook,  and  the  fact  that  the  stock  of  the  present 
edition  has  been  exhausted. 

Committee  on  Commercial  Service 
and  Relations  with  Customers  — 

The  report  deals  with  the  practice  of  various  companies 
in  regard  to  applications,  credits,  meter  reading,  collections 
and  complaints.  A  questionnaire  was  sent  out  to  companies 
in  various  sections  of  the  country,  and  thirty-eight  replies 
were  received. 

'fhe  committee  recommends  effort  to  bring  about  greater 
uniformity  in .  commercial  relations  with  the  customer,  and 
ultimately  the  compilation  of  a  handbook  on  standard  prac¬ 
tice  in  this  department. 

Committee  on  Coordinate  Advertising 
and  Sales  Campaign  — 

This  committee  was  organized  on  the  theory  that  defi¬ 
nite  drives  or  campaigns  on  electrical  “leaders”  create  a 
maximum  of  public  interest  in  things  electrical. 

A  Merchandising  Schedule  and  a  Lighting  Schedule 
were  drawn  up,  sugge.sting  a  leader  for  each  month.  A 
monthly  reminder  is  to  be  sent  to  the  member  companies  six 
or  eight  weeks  in  advance  of  each  .special  sale. 

Committee  on  Wiring  — 

The  report  covers  investigations  of  the  various  kinds 
of  wiring  with  special  reference  to  safety  factors  and  the 
advantages  or  disadvantages  of  standardization. 

A  discussion  of  the  National  Electric  Code  is  presented; 
also  an  appKjndix  embodying  the  results  of  tests  of  slow  burn¬ 
ing  vs.  rubber  in.sulation. 

ACCOUNTING  SECTION 
Report  of  Committee  on  Purchasing 
and  Store  Room  Accounting  — 

The  report  deals  with  the  keeping  of  stock  records  by 
bookkeeping  machines,  the  employment  of  women  in  stock 
rooms  and  an  improved  method  of  storing  barrels.  Some  new 
developments  in  transportation  and  moving  equipment  are 
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described,  together  with  a  baling  machine  for  handling  cop¬ 
per  wire,  and  a  cable  stripping  machine. 

Committee  on  Operating  Records  — 

The  report  covers  a  set  of  forms  to  be  used  in  connec¬ 
tion  with  the  standard  uniform  system  of  accounting  for 
transportation  work  of  central  station  companies,  as  reported 
to  the  1917  convention  by  the  1916  and  1917  Operating  Rec¬ 
ords  Committee. 

It  is  recommended  that  the  Association  print  these 
forms  in  quantities  for  purchase  at  minimum  cost  by  member 
companies. 

The  report  gives  16  forms  for  general  adoption  with 
full  explanation  as  to  their  use. 

Committee  on  Accounting  Service  to 
Member  Companies  and  the  Monthly  Bulletin  — 

A  large  number  of  member  companies  made  use  of  the 
committee's  services  in  the  solution  of  their  accounting  prob¬ 
lems,  and  a  great  number  of  inquiries  have  been  handled. 

The  report  outlines  the  types  of  questions  and  the  pro¬ 
cedure  follow'ed  in  dealing  with  them. 

Committee  on  Customers’  Records  and  Billing  Methods  — 

This  report  deals  with  the  importance  of  maintaining  an 
efficient  clerical  force,  and  emphasizes  the  need  of  providing 
ways  and  means  for  its  advancement  and  education.  It  re¬ 
produces  a  number  of  representative  Ledger  Forms,  and  re¬ 
view's  a  system  which  eliminates  the  ordinary  Customers’ 
Ledger  for  the  major  portion  of  monthly  transactions.  A 
brief  description  of  modem  billing  methods  is  added. 

Committee  on  Accounting  Education  — 

The  committee  has  been  engaged  on  the  preparation  of- 
the  lessons  of  the  Advanced  Course  in  Accounting  and  in 
bringing  before  the  industry'  the  value  and  importance  of  the 
courses.  A  Sales  campaign  was  conducted  and  arrangements 
made  for  a  joint  Education  campaign^  with  the  Commercial 
Section.  The  scope  of  the  courses  is  briefly  outlined. 

Committee  on  Form  of  Annual 
Reports  to  Commissions  — 

The  committee  reports  its  failure  to  secure  the  aid  of 
the  National  Association  of  Railway  and  Utility  Commis¬ 
sioners  in  obtaining  a  reduction  of  the  burdensome  require¬ 
ments  of  annual  report  forms  prescribed  by  Public  Service 
Commissions. 

Attention  is  called  to  the  fact  that  the  Commissions  are 
more  responsive  to  representations  from  citizens  of  their 
respective  states  than  to  those  from  an  inter-state  organi¬ 
zation.  The  companies  of  each  state  are  urged  to  interest 
themselves  directly  in  the  matter. 

Committee  on  Cost  Accounting  and  Statistics  — 

Disorganized  on  account  of  the  w'ar,  this  committee  w'as 
not  reorgfanized  in  time  to  present  results  at  this  convention. 

The  committee  suggests  that  its  object  be  stated  as  the 
study  of  principles  and  methods  of  cost  accounting  for  elec¬ 
tric  light  and  power  companies,  and  the  recommendation  to 
the  Association  of  methods  and  systems  that  may  be  of  value 
to  the  member  companies. 

Committee  on  Commission  Accounting  Rulings  — 

The  committee,  whose  operations  have  been  seriously 
interrupted  by  the  war,  is  endeavoring  to  obtain  a  classifled 
list  of  all  Commission  Accounting  Rulings  issued  up  to  the 
present  time,  in  order  to  make  a  comprehensive  studj'  of 
them.  It  appears  that  Commission  rulings  on  the  subject  of 
issuing  bonds,  notes  and  obligations  have  been  contradictory. 

Other  subjects  w’hich  the  committee  considers  as  needing 
special  .study  are  depreciation,  reserves  for  replacements,  and 
sinking  funds. 


ELECTRIC  VEHICLE  SECTION 
Manufacturers’  and  Central  Station 
Cooperation  Committee  — 

The  committee  recommends  the  immediate  collection  of 
all  possible  data  pertaining  to  the  electric  vehicle,  and  the 
dissemination  of  this  data  among  members  of  the  Section  and 
others  interested  in  transportation  engineering.  The  com¬ 
mittee  is  of  opinion  that  the  industry  will  be  greatly  stimu¬ 
lated  if  the  facts  can  be  properly  put  before  the  public. 

Committee  on  Standardization  — 

The  work  of  this  committee  is  at  present  chiefly  that 
of  an  advisory  or  consulting  committee  to  the  Society  of 
Automotive  Engfineers,  which  is  handling  matters  of  standard¬ 
ization  relating  to  electric  vehicles.  The  report  gives  a  review 
of  standardization  previously  effected,  and  an  outline  of  fea¬ 
tures  to  be  considered  in  the  future. 

Committee  on  Legislation  — 

The  report  ascribes  the  stringent  regulative  legislation 
concerning  motor  vehicle  traffic  to  the  lack  of  durability  of 
country  roads  and  the  consequent  injury  resulting  from  heavy 
traffic;  the  electric  vehicle  has  suffered  along  with  the  others. 
The  laws  of  Maryland  writh  regard  to  license  fees  differentiate 
in  favor  of  electric  vehicles,  and  the  committee  advocates  co¬ 
operation  with  the  National  Automobile  Chamber  of  Com¬ 
merce  to  obtain  a  uniform  motor  vehicle  tax  law,  with  a 
suitable  differentiation  in  favor  of  electric  vehicles. 

Committee  on  Garage  and  Rates  — 

Prior  to  cessation  of  activities  occasioned  by  the  war 
the  committee  considered  the  standardization  of  an  inter¬ 
changeable  battery  compartment,  and  also  cooperated  with 
local  committees  in  the  settlement  of  differences  regarding 
rates  furnished  by  central' stations.  i 

The  garage  situation  as  a  whole  is  considered  satisfac¬ 
tory,  new  garagres  being  provided  whenever  necessary;  the 
majority  of  member  companies  are  giving  rates  sufficiently 
low  to  attract  business. 

The  Proper  Application  of  the 
Commercial  Electric  Vehicle  — 

(Paper  by  F.  F.  Sampson) 

This  article  gives  the  reasons  for  the  failure  of  the 
electric  vehicle  in  cases  where  it  has  been  misapplied  in  the 
past,  and  shows  the  large  field  for  the  electric  within  its 
radius  of  operation.  Some  statistics  are  g;iven  concerning  the 
number  of  electrics  in  the  New  York  Metropolitan  District 
and  the  number  of  different  lines  of  business  using  the  elec¬ 
tric  vehicle. 

It  is  suggested  that  facts  and  figures  on  the  cost  of 
hauling  with  the  electric  vehicle  be  widely  distributed  among 
prospective  users. 

The  Electric  Vehicle  from  the 
Salesman’s  Standpoint  — 

(Paper  by  J.  B.  N.  Cardoza) 

This  article  points  out  the  reason  why  electric  trucks  for 
operation  under  46  miles  per  day  are  not  used  more  exten¬ 
sively,  and  shows  that  the  condition  can  be  remedied  by  hav¬ 
ing  a  report  made  as  to  its  economy  by  three  unbiased,  nation¬ 
ally  knowTi  consulting  engineers  in  conjunction  with  a  certified 
accountant. 

A  plan  is  suggested  for  handling  the  funds  for  battery 
renew’al,  and  a  trade  journal,  devoted  exclusively  to  the  inter¬ 
ests  of  the  electric  street  truck,  is  advocated. 

The  Present  and  Future  Status 
of  the  Electric  Vehicle  — 

(Paper  by  Rodney  K.  Merrick) 

The  article  reviews  favorably  the  present  conditions  in 
the  electric  truck  industry,  and  predicts  a  bright  future.  The 
reasons  g;iven  for  the  expectation  of  wider  use  of  electric 
trucks  are:  the  real  worth  of  the  modem  electric  itself,  the 
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fact  that  users  have  found  the  grasoline  truck  to  be  a  poor 
investment  for  city  work,  and  the  fact  that  high  wages  are 
causing  speeding  up.  The  cooperation  of  central  stations  is 
urged  in  stocking  converting  apparatus,  or  giving  discount  to 
manufacturers  who  stocked  it. 

Electric  Industrial  Trucks  and  Tractors  and 
Their  Relations  to  the  Central  Station  Load  — 

(Paper  by  E.  J.  Bartlett) 

This  paper  covers  its  subject  under  the  headings  of  pres¬ 
ent  manufacturing  capacity,  industrial  vehicle  work,  the  vol¬ 
ume  of  business  involved,  charging  current  required,  and 
central  station  influence.  The  paper  aims  to  show  the  great 
possibilities  of  industrial  tractor  and  truck  development,  and 
to  enlist  the  interest  of  those  who  should  be  concerned  in  this 
development. 

TECHNICAL  AND  HYDROELECTRIC  SECTION 
Committee  on  Prime  Movers  — 

The  report  discusses  various  phases  of  the  problem  of 
selecting  turbines  and  includes  information  as  to  the  operat¬ 
ing  records  of  large  sized  turbines,  together  with  statements 
submitted  by  manufacturers.  The  development  of  condensers, 
boilers,  superheaters,  stokers,  economizers  and  power  station 
auxiliaries  is  covered  in  detail,  and  the  advantages  and  dis¬ 
advantages  of  higher  steam  pressures  are  discussed. 

The  report  includes  a  general  survey  of  water-power 


development  during  the  past  year  and  notes  the  tendency 
towards  fewer  but  larger  units. 

The  production  of  fuel  oil  from  various  fields  in  the 
United  States  is  tabulated,  and  the  development  of  Diesel 
engines  referred  to. 

Committee  on  Overhead  Lines 
and  Inductive  Interference  — 

The  report  is  confined  mainly  to  a  discussion  of  the 
present  status  of  certain  essential  problems  and  of  future 
policies  in  connection  therewith. 

The  inductive  interference  situation  has  not  shown 
marked  development  during  the  war,  but  a  movement  has 
been  inaugurated  to  establish  wave  shape  limitation  for  new 
synchronous  power  apparatus.  Considerable  attention  is  being 
gfiven  to  joint  use  of  poles  by  power  and  telephone  circuits, 
and  numerous  movements  looking  to  standardization  and  im¬ 
provement  in  line  materials  and  designs  are  under  way. 

Committee  on  Underground 
Construction  and  Electrolysis^ 

This  report  discusses  current  carrying  capacity  of  cables, 
dielectric  losses  in  cables,  cable  failures,  cable  fault  location, 
fireproofing  of  cables  in  manholes,  selection  of  duct  sizes, 
installation  of  subway  transformers,  joint  filling  of  com¬ 
pounds,  Edison  three-wire  system,  underground  street  light¬ 
ing  circuits,  junking  of  cable,  and  transformer  primary  cut¬ 
outs.  A  topical  index  has  been  prepared  to  put  previous 
reports  of  the  committee  in  a  convenient  form  for  reference. 


HAPPENINGS  IN  THE  INDUSTRY 


VISIT  OF  FRENCH  COMMISSION 
The  officially  approved  French  Commission,  consisting 
of  a  group  of  engineers,  railway  operators  and  government 
officials  aiTived  in  Pittsburgh  from  Altoona,  Pennsylvania,  to 
visit  and  familiarize  themselves  with  the  operation  and  manu¬ 
facture  of  electric  railway  equipments. 

They  will  spend  several  days  in  Pittsburgh,  inspecting 
electric  locomotives  at  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  plant.  East  Pittsburgh,  Pennsylvania.  They 
will  also  see  one  of  the  ten  new  passenger  electric  engfines 
whjch  are  being  built  for  the  Chicago,  Milwaukee  and  St.  Paul 
railroad.  These  will  be  the  most  powerful  locomotives  run- 
ing  in  passenger  service,  any  one  of  the  ten  locomotives  hav¬ 
ing  a  capacity  sufficient  to  haul  950  tons  (12  steel  cars)  over 
the  entire  mountain  section  at  the  same  speed  as  called  for 
by  the  present  schedule. 

In  addition  to  inspecting  locomotives,  the  delegation  will 
also  make  an  inspection  trip  of  the  entire  Westinghouse 
plant  at  East  Pittsburgh,  and  will  be  the  guests  during  their 
stay  in  Pittsburgh,  of  E.  M.  Herr,  president  of  the  Westing¬ 
house  Company. 

APPROPRIATIONS  FOR  POWER  SURVEY  ASKED 
The  movement  to  obtain  appropriations  for  a  power  sur¬ 
vey  of  the  United  States  is  again  under  way.  The  appropri¬ 
ation  committee  of  the  House  of  Representatives  will  probably 
begin  consideration  of  the  various  items  at  an  early  date.  If 
the  desired  appropriations  are  made  they  will  permit  the 
Geological  Survey  to  expend  $250,000  in  the  studies  of  power 
supply  during  the  coming  fiscal  year. 

OPERATING  MILKING  MACHINES 
An  opportunity  for  California  dairymen  to  learn  how  to 
operate  milking  machines  will, be  given  in  a  University  of 
California  Short  Course  in  Animal  Husbandry  which  is  to  be 


held  at  the  University  Farm,  Davis,  from  October  20  to  No¬ 
vember  7.  A  circular  of  information  concerning  this  and 
other  short  courses  may  be  had  by  applying  to  the  Dean  of 
the  Farm  School  at  Davis. 

LICENSING  ARCHITECTTS  IN  OREGON 
The  law  passed  in  Oregon  providing  for  the  licensing  of 
architects  and  the  examination  of  applicants  became  effective 
May  29th,  and  the  state  board  of  architect  examiners  has  been 
appointed  by  the  governor. 

LAUNCHING  OF  CONCRETE  SHIP 
The  new  7500  ton  reinforced  concrete  ship  “Palo  Alto” 
was  launched  by  the  San  Francisco  Shipbuilding  Company  at 
Government  Island,  Oakland,  California,  on  May  29th.  The 
event  was  one  of  great  interest  and  passed  off  very  success¬ 
fully. 

INCREASED  CAPITALIZATION  OF  JAPAN’S 
ELECTRICAL  INDUSTRIES 
In  respect  of  funds  invested,  the  electrical  industry  in 
Japan  has  a  lead  over  several  even  of  the  greatest  industries, 
says  a  recent  report  issued  by  the  Department  of  Communi¬ 
cations,  on  the  achievements  of  the  industry  last  year.  The 
investment  increased  by  as  much  as  64,515,000  yen  ($32,160,- 
727)  during  the  last  twelve  months. 

The  boom  in  fuels  has  given  the  electrical  industry  a 
developing  incentive.  At  the  end  of  last  year  the  use  of 
electrical  power  was  thought  to  be  economizing  coal  to  the 
extent  of  4,000,000  tons.  The  investments  in  light  and  power 
plants  and  in  electric  tramways  show  a  phenomenal  increase. 

FOUR  PUBLIC  SAFETY  HEARINGS 
The  Industrial  Accident  Commission  held  four  Safety 
Hearings  in  San  Francisco  and  in  Los  Angeles  during  the 
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past  two  weeks.  These  were  as  follows:  a  proposed  Safety 
Order  dealing  with  Exits,  to  be  added  to  the  Electrical  Station 
Safety  Orders;  tentative  Steam  Shovel  and  Locomotive  Crane 
Safety  Orders;  tentative  General  Light  Orders  and  tentative 
Tunnel  Safety  Rules. 

These  hearings  were  open  to  all,  and  afforded  opportu¬ 
nity  for  objection  or  constructive  criticism  of  any  of  the  pro¬ 
posed  Safety  Orders  or  Safety  Rules.  Committees  of  em¬ 
ployers  and  employees  cooperated  with  the  engineering  staff 
of  the  Industnal  Accident  Commission  in  the  preparation  of 
the  Orders  and  Rules. 

The  Industrial  Accident  Commission  of  the  State  of 
California  is  continually  trying  to  reduce  the  industrial  toll. 
Each  working  day  two  employes  are  killed  in  this  state. 
Approximately  10,000  industrial  injuries  are  reported  to  the 
Commission  each  month.  The  slogan  of  “Safety  First”  needs 
every  vitalizing  energy  to  add  to  the  Commission’s  endeavors. 

COURSE  IN  SALESMANSHIP  “ 

’  A  new  Extension  class  under  the  University  of  Califor¬ 
nia  has  started  in  San  Francisco,  beginning  Tuesday  evening. 
May  27.  'fhe  course,  which  is  to  consist  of  fifteen  lectures 
and  discussions,  is  under  the  direction  of  James  Lynch,  well 
known  as  an  expert  in  Salesmanship.  The  class  meets  on 
Tuesday  evenings  at  7:30  o’clock  in  the  lecture  room  on  the 
third  floor  of  the  main  Public  Library,  Civic  Center.  Enroll¬ 
ments  for  all  courses  are  being  made  at  the  University  Ex¬ 
tension  office.  Market  at  Second  street,  San  Francisco. 

ENLARGEMENT  OF  PLANT 

The  Robbins  &  Myers  Company  of  Spring;field,  Ohio,  has 
just  completed  a  deal  for  the  purchase  of  all  the  factory 
buildings  of  the  James  Leffel  Water  Wheel  Company  adjoin¬ 
ing  the  Robbins  &  Myers  plants  in  Lagonda.  The  company 
will  increase  its  force  from  3000  to  over  BOOO,  and  contem¬ 
plates  extensive  reconstruction  and  new  equipment  for  the 
additional  buildings.  It  will  also  acquire  switching  spurs 
now  used  by  the  James  Leffel  Company. 

AERIAL  PHOTOGRAPHY  IN  THE  U.  S.  ARMY 

'fhe  Army  is  to  have  a  school  of  aerial  photography 
with  expert  aerial  photographers,  who  have  seen  service,  as 
instructors.  Recruiting  for  this  branch  of  the  army  service 
is  now  being  carried  on. 

TRADE  NOTES 

Business  Deals  — 

The  Water  Board  of  the  City  of  Bellingham,  Washing¬ 
ton,  recently  placed  an  order  with  the  Coast  Culvert  &  Flume 
Company  of  Portland  for  5500  feet  of  18-inch  and  24-inch 
water  pipe  to  be  made  from  “Armco”  iron  electrically  welded. 
This  pipe  is  to  stand  a  pres.sure  of  from  140  to  220  foot  head. 

Erwin  Kron  of  Dinuba,  California,  has  sold  his  electrical 
supply  shop  to  H.  W.  Stitt. 

New  Partner  — 

Salisbury  Field  has  been  admitted  as  partner  to  the  firm 
of  Fred  A.  Downer  &  Co.,  electric  supplies  and  contractors, 
1119  State  street,  Santa  Barbara. 

New  Representatives  — 

King-Craymer  Company,  1133  Broadway,  New  York, 
have  been  appointed  as  the  representatives  of  the  Ajax  Elec¬ 
tric  Specialty  Company  in  the  eastern  states. 

New  Business 

Whitefish,  Montana,  is  showing  great  business  activity 
along  several  lines.  The  Mountain  States  Power  Company 
has  come  in  for  a  considerable  share  of  this,  and  records  two 


recent  installations — one  50  h.p.  motor  in  the  Diamond  Brick 
Yards  and  one  75  h.p.  motor  for  the  Hutchinson  Lumber  Com¬ 
pany.  The  Mountain  States  Company  has  also  just  placed 
an  order  with  the  General  Electric  Company  for  a  carload  of 
electrical  ranges. 

L.  E.  Sperry,  representative  of  the  Webster  Manufac¬ 
turing  Company,  San  Francisco,  reports  several  orders  from 
industrial  plants  for  the  Webster  car  puller. 

New  Offices  and  Stores  — 

Geo.  A.  Gray  Company,  electrical  manufacturers’  repre¬ 
sentatives,  have  opened  offices  and  stock  rooms  on  the  ground 
floor  at  589  Mission  street,  San  Francisco.  The  sales  organi¬ 
zation  consists  of  Geo.  A.  Gray,  who  was  for  many  years 
Pacific  Coast  representative  of  the  Crouse-Hinds  Company, 
and  R.  L.  Cameron,  formerly  a  salesman  with  the  Pacific 
States  Electric  Company. 

The  Zarwell  Electrical  Company  has  recently  opened  an 
attractive  store  at  2333  Santa  Clara  avenue,  Alameda.  Mr. 
Zarwell  was  only  recently  discharged  from  the  service. 

The  Standard  Electric  Company,  formerly  at  75  Horton 
street,  Seattle,  has  moved  to  2931  First  avenue.  South,  where 
it  has  leased  a  large  shop  and  warehouse  and  will  carry  a 
complete  line  of  new  and  used  motors  and  electrical  machin¬ 
ery.  The  company  is  to  continue  in  the  construction  business, 
specializing  in  mill  and  industrial  work  and  all  kinds  of  ship 
wiring. 

Electric  Signs  in  Stockton  — 

There  are  more  electric  signs  per  capita  in  Stockton, 
Cal.,  than  in  any  other  city  in  the  country,  according  to  the 
recent  survey  of  the  Electrical  Products  Corporation.  This 
Corporation  alone  has  shipped  more  signs  to  Stockton  during 
the  past  four  months  than  have  been  erected  in  many  cities 
four  times  its  size. 

Representatives  Appointed  — 

The  Jewell  Electrical  Instrument  Company  have  ap¬ 
pointed  C.  F.  Henderson,  of  San  Francisco,  as  their  represen¬ 
tative  for  northern  and  central  California.  He  will  handle 
a  full  line  of  indicating,  portable  and  switchboard  types  of 
meters. 

The  Roller-Smith  Company,  233  Broadway,  New  York, 
announces  the  appointment  of  A.  H.  Savage,  president  of  the 
South  Dakota  Power  Association,  as  its  representative  in 
St.  Paul,  Minnesota.  Mr.  Savage’s  offices  are  in  the  Pionfeer 
Building  and  he  will  handle  the  Roller-Smith  Company’s  prod¬ 
ucts  in  Minnesota,  North  Dakota  and  part  of  Wisconsin  and 
South  Dakota. 

W.  R.  Hendrey  Company,  325  Hoge  Building,  Seattle, 
has  been  appointed  agent  for  Oregon,  Washington  and  Alaska 
of  the  McMyler  Interstate  Company  of  Cleveland,  Ohio,  which 
makes  a  specialty  of  locomotive  cranes,  coal  handling  plants, 
railroad  locomotive  pile  drivers  and  hammerhead  cranes 
which  are  extensively  used  in  shipyards. 

New  Supply  Company  to  Begin  Business  — 

The  Seattle  Electrical  Supply  Company  has  been  organ¬ 
ized  by  M.  V.  Underwood,  formerly  with  Miller  &  Sons, 
Northern  Pacific  contractors,  H.  B.  Sawyer,  recent  manager 
of  the  appliance  department  of  the  Puget  Sound  Traction 
Light  &  Power  Company,  and  E.  A.  Norton,  recently  with  the 
sales  department  of  the  Pacific  States  Electric  Company, 
Seattle.  The  object  of  the  new  concern  is  to  merchandise 
electrical  equipment,  adopting  the  slogan  “Electrical  Home 
Needs”;  in  other  w'ords,  to  handle  a  full  line  of  electrical 
appliances  for  the  home.  The  new  concern  is  located  at  509 
Pine  street. 
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(The  demand  for  compactness  in  equipment  is  met  in  the  case  of  the  tug  boat  by  the  turbo¬ 
generator  illustrated  below,  and  in  the  case  of  the  aviator  by  a  convenient  radio  set.  The  new 
Safety  Cars  recently  put  into  operation  in  Utah  are  also  described,  together  with  a  welcome 
device  for  facilitating  ironing,  a  new  swivel  head  for  a  soot  cleaner,  a  resiliometer,  and  screw 
connectors  with  improved  features. — The  Editor.) 


A  COMPACT  LIGHTING  PLANT  FOR  TUG  BOATS 
A  little  electric  lighting  turbo-generator,  that  can  lit¬ 
erally  be  put  out  of  the  way  on  a  shelf,  is  now  being  installed 
in  a  number  of  tug  boats  and  other  small  harbor,  river  and 
coast  vessels. 


Westingrhouae  7^  kw.  d.c.  grenerator 


The  set  illustrated  was  built  by  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  and  is  in  use  on  a  U.  S. 
Government  tug  boat.  It  is  of  7%  kilowatt  capacity,  gen¬ 
erates  direct  current  at  250  volts,  and  has  sufficient  power  to 
provide  current  for  all  the  14  or  so  lamps  needed  on  board 
and  for  the  searchlight  as  well. 

It  consists  of  an  impulse-type  steam  turbine  and  an 
electric  generator,  combined  to  form  a  ^single,  compact  unit. 


Unit«d  Statea  Government  tuR  boat,  electrically  equipped. 


The  turbine  consists  of  a  single  impulse  wheel.  It  takes 
steam  of  from  70  to  226  lbs.  directly  from  the  boiler  without 
a  reducing  valve,  and  can  be  operated  either  condensing  or 
non-condensing.  The  exhaust  steam  is  free  from  oil  and  can 
be  used  for  heating  purposes.  The  speed  is  4000  r.p.m.,  and 
an  automatic  governor  prevents  over  speeding. 


RADIO  SETS  FOR  AIRPLANES 
Among  the  contributions  to  scientific  advancement  which 
have  been  evolved  during  the  war,  the  various  devices  for 
making  the  aeroplane  an  effective 
agent  hold  an  important  place.  The 
necessity  of  keeping  the  pilot  in  touch 
with  the  earth  resulted  in  the  develop¬ 
ment  of  a  radio  telephone  set  for  air¬ 
planes.  Space,  weight  and  shape  were 
limited,  and  the  engine  and  wind 
noises  and  the  irregular  vibrations  of 
the  machine  offered  serious  obstacles 
to  the  success  of  the  device.  Storage 
batteries  would  have  been  too  heavy, 
and  it  was  deemed  unwise  to  make 
attachments  of  generators  to  the  airplane  motor.  The  illus¬ 
tration  shows  a  radio  set  made  by  the  Western  Electric  Com¬ 
pany,  and  designed  to  overcome  the  obstacles  of  bulk  and 


The  nulio  set  is  light  and  compact  to  conform  to  limitations  of  air  travel 

heavy  storage  batteries.  The  special  helmet  which  goes  with 
the  apparatus  eliminates  the  interference  of  engine  and  wind 
noises. 

METHOD  FOR  DETERMINING  MECHANICAL  QUAL¬ 
ITIES  OF  COMPRESSIBLE  MATERIALS 
During  the  w’ar  the  government  experienced  consider¬ 
able  difficulty  with  the  specifications  on  raw  materials — 
particularly  in  the  explosive  section.  Here  a  serious  problem 
arose  through  the  failure  of  shells  to  explode  according  to 
preconceived  determination.  A  number  of  tests  on  the 
firing  field  showed  that  the  w’hole  trouble  was  in  the  felts — 
that  they  were  not  running  sufficiently  uniform  either  in 
thickness,  hardness  or  resilience. 

An  instrument  which  records  in  positive  figures  the 
Normal  'Fhickness,  Hardness,  Hysteresis  and  Resilience  of  all 
Compressible  Materials,  has  been  invented  by  W.  S,  Widney. 

The  principle  of  the  Widney  Resiliometer  is  surprisingly 
simple.  Normal  thickness  and  hardness  are  recorded  in  fig¬ 
ures  on  the  dial.  Hysteresis  and  resilience  are  recorded  in 
graphs  and  are  determined  by  applying  weight  in  successive 
increments  of  the  same  amount  and  releasing  the  load  in 
corresponding  decrements. 


NEW  SAFETY  CARS  IN  OGDEN,  UTAH 
Five  “one-man  safety”  cars  have  been  purchased  by  the 
Utah-Idaho  Central  Railway  Company  for  operation  in  Og¬ 
den.  The  cars  will  so  reduce  expenses  of  operation  that  the 
men  who  operate  the  new  “safety”  cars  can  have  higher 


A  CONVENIENCE  IN  IRONING 
One  of  the  few  inconvenient  features  of  the  electric  iron 
has  been  the  tendency  of  the  cord  to  get  in  the  way  while 
the  iron  is  being  used.  This  annoyance  is  eliminated  by  the 
cord  and  w’ire  coiler  developed  by  the  Haynes  Manufacturing 
Company  of  Salt  Lake  City,  Utah.  The  device  consists  of  a 
small  spiral  spring  made  of  highly  tempered  spring  steel  and 


These  safety  cars  are  equipped  with  Westinjrhouse  606  motors, 
K-63-B  rontroiiers,  and  WestinKhouse  air  brakes. 


wages  and  the  people  will  not  be  required  to  pay  the  six-cent 
fares  which  have  been  established  in  many  cities. 

As  a  first  requirement,  the  cars  are  almost  absolutely 
safe.  They  are  fool-proof  and  almost  accident-proof.  If  the 
motorman  were  to  jump  from  his  position  at  the  controller, 


formed  into  a  spiral  into  which  the  electric  iron  cord  folds. 
It  brings  the  surplus  cord  up  into  a  neat  coil,  keeping  it 
entirely  out  of  the  way,  but  it  allows  full  play  of  the  iron 
to  the  entire  length  of  the  cord,  the  resistance  of  the  spring 
being  so  slight  as  not  to  necessitate  extra  effort.  When  the 
iron  is  not  in  use  the  cord  takes  the  form  of  a  compact  and 
convenient  coil. 

NEW  SWIVEL  HEAD 

To  be  successful  a  swivel  head  must  provide  for  four 
things:  (1)  it  must  permit  easy  turning  of  the  soot  cleaner 
element  by  simply  pulling  the  chain  shown  in  either  direction; 
(2)  it  must  take  care  of  expansion  and  contraction  of  the  con¬ 
necting  pipe  line;  (3)  it  must  not  leak  steam;  (4)  it  must  not 
permit  air  infiltration. 

In  a  new  swivel  head  for  the  Vulcan  Soot  Cleaner  steam 
from  the  boiler  passes  into  the  swivel  head  from  the  bottom 
through  a  vertical  pipe,  and  thence  into  the  horizontal  element 
which  extends  from  the  swivel  head  through  the  brick  wall 
and  into  the  setting.  After  the  steam  is  turned  on  the  opera¬ 
tor  simply  rotates  the  element  slowly  from  one  extreme  to 
the  other.  Steam  turbine  nozzles  inserted  in  the  element  and 
correctly  spaced  discharge  the  steam  between  the  tubes  in 
high  velocity  jets,  and  in  the  course  of  rotation  the  tubes  are 
thoroughly  freed  from  soot.  The  limitations  of  rotation  are 
easily  regulated  by  stops  attached  to  the  link  chain.  A  pointer 
from  one  arm  of  the  sprocket  plainly  indicates  to  the  opera¬ 
tor  the  direction  in  which  the  steam  jets  are  discharging. 

The  method  of  packing  the  stuffing  box  is  desigiied  in 
such  a  way  that  when  steam  is  turned  on  friction  is  relieved 
and  turning  the  element  by  hand  becomes  easy. 

To  take  care  of  expansion  and  contraction  a  gas  tight, 
sliding  joint  is  provided  between  the  sprocket  wheel  and  the 
metal  housing  that  is  mortared  into  the  brickwork.  As  the 
vertical  riser  expands  or  contracts,  the  swivel  head  moves 
up  or  down  and  the  attached  end  of  the  element  must  of 
course  follow.  This  new  sliding,  rotating  swivel  head  is  so 
designed  that  air  in-leakage  becomes  impossible  because  of 
an  air-tight  plate  used  in  the  sliding  joint. 

As  is  well  knoA^m,  in  ordinary  settingfs  where  the  hand 
lance  is  used  for  cleaning,  air  in-leakage  is  enormous  and 
much  fuel  is  lost  due  to  that  cause  alone.  The  effective  seal¬ 
ing  up  of  all  cracks  with  the  installation  of  a  mechanical  soot 
cleaner  is  in  itself  an  important  coal  saving  item. 


The  party  which  made  the  test  trip  in  the  first  of  the  five 
one-man  safety  cars  recently  put  in  operation  in  Ofcden,  Utah. 


the  car  would  come  to  an  immediate  stop.  The  annoying  step 
from  the  vestibule  into  the  car,  used  on  heavier  equipment,  is 
done  away  with;  the  cars  operate  with  more  speed  than  the 
larger  cars,  and  the  cost  of  operating,  particularly  the  cost 
of  electric  power,  is  materially  reduced. 

I.MPROVED  SCREW  CONNECTORS 
In  the  screw  connectors  shown  in  the  illustrations  the 
manufacturers  have  aimed  at  producing  an  improved  version 
of  a  familiar  and  widely  used  type.  The  connectors  are  made 


Owins  to  the  fact  that  these  connectors  are  rust  proof  they  can  be  used 
over  asrain  when  removed  from  temporary  work 

from  solid  brass  rod,  with  screws  heavily  galvanized  and 
therefore  rust  proof.  The  number  is  plainly  stamped  on 
each  connector  to  facilitate  sorting  and  re-ordering.  These 
connectors  are  manufactured  by  the  H.  B.  Sherman  Manufac¬ 
turing  Company  of  Battle  Creek,  Michigfan. 
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Industrial  Electrical  Measuring  Instruments 

By  Kenselm  Edifcumbe,  M.  Inst.  C.  E.,  M.  I.  K  E.  414  pp.,  6% 
by  8^  in.  Published  by  D.  Van  Nostrand  Company,  N«'-v  York, 
and  on  sale  at  the  Technical  Book  Shop,  San  Francisco.  Price  $6. 

Though  this  book  is  a  “Second  Edition,”  the  progress  in 
the  subject  which  has  been  made  since  the  first  edition  has 
necessitated  such  extensive  revision  and  enlargement  that  the 
entire  work  has  been  re-written. 

The  author  aims  especially  at  concreteness  in  his  treat¬ 
ment,  and  for  this  reason  avoids  mathematics  as  far  as  pos¬ 
sible.  There  are  some  two  hundred  and  sixty  illustrations, 
all  line  drawings  instead  of  photographic  views.  It  is  the 
author’s  opinion  that  these  best  serve  the  purpose  of  engi¬ 
neers,  for  whom  the  book  is  intended,  and  the  validity  of  his 
idea  is  borne  out  by  the  success  of  the  first  edition,  in  which 
the  same  plan  was  followed. 

Tn  the  preface  the  writer  draws  attention  to  the  sections 
which  have  been  specially  enlarged  as  those  on  Constructional 
Details,  Power  Measurement,  Induction  Instruments,  Current 
and  Pressure  Transformers,  and  Graphic  Instruments. 

Principles  of  Transformer  Design 

By  Alfred  Still,  M.  Inat.  C.  E..  Fel.  A.  I.  E.  E..  M.  I.  E.  E.  216 
pp. ;  size  by  1%  in.  Pubiished  by  John  Wiiey  and  Sons,  Inc., 

New  York,  and  on  sale  at  the  Technical  Book  Shop,  San  Fran¬ 
cisco.  Price  12.26  net. 

The  object  of  this  volume  is  to  deal  with  the  theory  and 
desigfn  of  alternating  current  transformers  exclusively,  with¬ 
out  including  other  types  of  electrical  machinery.  It  aims  to 
be  of  use  to  students  taking  advanced  courses  in  electrical 
engineering,  and  to  this  end  treats  its  subject  with  great 
thoroughness  and  detail.  A  portion  of  Chapter  II  has  alr-^ady 
appeared  in  the  form  of  articles,  but  the  greater  part  of  the 
material  has  not  previously  appeared  in  print. 

The  volume  is  provided  with  a  complete  index  to  subject- 
matter,  and  a  supplementary  index  of  tables,  curves  and 
formulae. 

Descriptive  Folders 

“Melting  Metal  with  Electrically  Heated  Pots”  is  the 
title  of  a  new  6-page  envelope  folder  which  has  just  been 
published  by  the  Cutler-Hammer  Manufacturing  Company  of 
Milwaukee  and  New  York.  This  folder  calls  attention  to  the 
advantages  of  electrically  heated  melting  pots  over  gas  and 
gasoline,  on  account  of  cleanliness,  elimination  of  open  fiame, 
greater  efficiency  and  ease  of  control. 

Illustratec^  folders  have  been  received  from  the  manu¬ 
facturers  of  the  Spragrue  Electric  Fan. 

A  compact  folder  is  issued  describing  and  illustrating 
the  Free-Westinghouse  Electric  Sewing  Machine. 

<  ■  Sales  Helps 

A  forceful  and  attractive  booklet  entitled  “Benjamin 
Sales  Helps  for  Benjamin  Dealers”  has  been  sent  out  by  the 
Benjamin  Electric  Manufacturing  Company.  It  describes, 
pictorially  and  otherwise,  the  innumerable  uses  of  the  Ben¬ 
jamin  two-way  plugs,  and  contains  suggestions  and  illustra¬ 
tions  invaluable  as  selling  helps  to  dealers. 

Bureau  of  Standards 

The  Bureau  of  Standards  has  issued  a  circular  listing 
and  describing  its  publications.  The  list  will  be  revised  from 
time  to  time  and  a  supplement  to  the  circular  will  be  issued 
quarterly. 

Bureau  of  Mines 

Bulletin  169  is  “Illinois  Mining  Statistics  Annotated”  by 
J.  W.  Thompson.  The  work  is  the  result  of  exhaustive  inves¬ 
tigation  and  includes  all  Illinois  mining  laws. 


Civil  Engineer’s  Pocket  Book 

The  Trautwine  Company  has  just  issued  the  twentieth 
edition  of  “Trautwine,”  described  as  the  Civil  Engineer’s 
Pocket  Book.  This  new  edition  is  greatly  enlarged. 

University  Circulars 

The  University  of  California  issues  three  circulars 
which  are  the  result  of  work  at  the  Agricultural  Experinvent 
Station.  The  first.  No.  210,  is  by  Thomas  Forsyth  Hunt  and 
other  members  of  the  staff,  and  is  entitled  “Suggestions  to 
the  Settler  in  California.”  It  contains  a  number  of  useful 
articles  on  agriculture.  The  second.  No.  212,  is  “Salvaging 
Rain-Damaged  Prunes,”  by  W.  V.  Cruess,  and  the  third 
“Saving  Raisins  by  Sulphuring,”  by  Frederick  Bioletti  and 
A.  E.  Way. 

’fhe  University  of  California  has  issued  a  bulletin  cov¬ 
ering  the  military  activities  of  1917-1918  carried  out  as  a  part 
of  its  war  service. 

Grinding  Wheels 

The  Maxf  Grinding  Wheel  Corporation  has  issued  a  well 
bound  and  illustrated  catalog  of  grinding  wheels  and  rubbing 
bricks,  together  with  a  separate  pamphlet  containing  a  Safety 
Code  for  the  use,  care  and  protection  of  abrasive  wheels. 

Thrift  Education  in  the  Schools 

A  pamphlet  embodying  suggestions  and  recommenda¬ 
tions  for  thrift  education  in  the  schools  has  been  issued  by 
the  State  Director  for  Northern  California. 

The  Cement  Gun 

Under  this  title,  as  Bulletin  122,  appears  the  reprint  of 
a  paper  by  Bryan  C.  Collier  read  before  the  Municipal  Engi¬ 
neers  of  the  City  of  New  York. 

Annual  Reports 

The  Department  of  Telephones  and  Department  of  Rail¬ 
ways  of  the  Province  of  Saskatchewan  have  issued  their 
annual  reports  for  the  financial  year  ending  April  30,  1918. 

The  General  Electric  Company  has  issued  its  twenty- 
seventh  annual  report  to  stockholders,  covering  financial  ac¬ 
tivities  for  the  year  ending  December  31,  1918. 

Prices 

The  Information  and  Education  Service  of  the  U.  S. 
Department  of  Labor  has  issued  in  pamphlet  form  an  address 
by  T.  S.  Holden  on  Prices  During  the  War  and  the  Readjust¬ 
ment  Period.  The  address  was  delivered  before  the  American 
Institute  of  Architects,  New  York  Chapter,  April  9,  1919. 

Measuring  and  Regulating  Apparatus 

The  Precision  Instrument  Company  of  Detroit,  Mich., 
has  issued  a  large  and  attractive  catalog  on  “Pico”  Products. 
It  is  printed  on  heavy  paper  and  profusely  illustrated. 

Wiring  Devices 

A  most  attractive  catalog,  bound  in  a  cheerful  red  and 
green  cover,  is  issued  by  Pass  &  Seymour,  Inc.  The  booklet, 
which  contains  some  140  pages,  illustrates  and  describes  a 
complete  line  of  standard  electric  wiring  devices.  At  the 
end  two  blank  pages  are  provided  for  memoranda. 

Biennial  Report 

The  Department  of  Eng^ineering  of  the  State  of  Cali¬ 
fornia  has  issued  its  sixth  biennial  report,  covering  the  period 
from  December  1,  1916,  to  November  30,  1918.  The  volume 
is  provided  with  maps,  tables,  and  numerous  photographic 
illustrations. 

Pacific  Gas  and  Electric  Annual  Report 

In  their  Thirteenth  Annual  Report,  covering  the  fiscal 
year  ending  December  31,  1918,  the  Pacific  Gas  &  Electric 
Company  publish  a  full  financial  statement  and  a  review  of 
the  year’s  activities  in  the  various  departments. 
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I  NEW  ELECTRICAL  DEVELOPMENTS  | 
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(Several  new  electrical  companies  have  been  incorporated  in  the  Northwest,  and  a  variety  of 
new  installations  and  power  projects  are  reported  from  that  district.  The  Pacific  Antral 
region  shows  great  activity  in  questions  of  irrigation  and  city  lighting,  while  from  the  South* 
west  come  reports  of  important  new  plants.  A  new  transmission  line  and  city  lighting  plans 
are  features  of  Inter-Mountain  activities. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

HELENA,  MONT.-The  Drummond  Light  & 
Power  Company^  has  been  incorporated  for 
$60,000  by  H.  H.  Hansen  and  others. 

GLENADA,  ORE.— The  Glenada  Light,  Mill 
&  Power  Company  has  been  incorporated  by 
George  H.  Goiter  and  others  for  $5,000. 

WALLA  WALLA.  WASH.— The  Washington 
Motor  ft  Equipment  Company  has  been  incor¬ 
porated  for  $25,000  by  Charies  H.  Perry  and 
others. 

MARSHFIELD.  OREI. — The  Mountain  States 
Power  Company  is  planning  to  rebuiid  the  Dutch 
ovens  under  the  power  plant  boilers  at  Smith 
Miil. 

PENTICTON,  B.  C. — An  electric  railway  is 
being  spoken  of  between  Penticton,  B.  C.,  and 
Oroville,  Wash.,  a  distance  of  about  fifty  miles. 
Power  for  the  line  would  be  secured  from  the 
West  Kootenay  Power  Company. 

VANCOUVER.  B.  C.— The  N.  Lang  Electric 
Fixture  Company  was  awarded  the  electrical 
contract  in  connection  with  Harrison  Wire  ft 
Steel  Company’s  new  plant  being  erected  on 
Industrial  Island.  The  contract  was  awarded 
by  Gardiner  ft  Mercer. 

WENATCHEE,  WASH.— The  Okanogan  Val¬ 
ley  Power  Company  will  soon  begin  woric  on 
construction  of  a  dam  and  power  plant  on  the 
Similkameen  river,  a  short  distance  below  its 
present  power  house.  The  new  plant  will  have 
a  generating  capacity  of  5000  h.p. 

KLAMATH  FALLS,  ORE.— The  plant  of  the 
Big  Lakes  Box  Company  has  been  closed  for 
repairs  and  improvements.  An  addition  will  be 
erected  and  electrically  operated  machinery  in¬ 
stalled.  A  sawdust  and  shavingrs  burner  system, 
to  cost  $10,000,  will  be  installed. 

BEND,  ORE. — The  entire  flow  of  the  Deschutes 
river  having  been  tied  up  by  the  state  at  the 
request  of  the  U.  S.  Government,  the  Bend 
Water.  Light  ft  Power  Company  will  not  be 
in  a  position  to  carry  out  its  plans  for  erecting 
a  large  plant  near  Lava  Falls,  above  this  place. 

OLYMPIA.  WASH.— Sealed  bids  will  be  re¬ 
ceived  by  the  State  Board  of  Control  at  Olympia 
up  to  June  SOth  for  construction  of  two  cot¬ 
tages  at  the  State  School  for  Girls  at  Grand 
Mound,  Washington,  work  to  be  let  in  four  con¬ 
tracts  :  general  contract,  heating  contract,  plumb¬ 
ing  contract  and  electric  wiring  contract. 

SEATTLE!,  WASH. — J.  D.  Ross,  superintend¬ 
ent  of  the  city  lighting  department,  has  filed  a 
communication  with  the  city  council  urging  an 
appropriation  of  $764,860  to  add  a  third  unit 
to  the  Lake  Union  steam  plant,  adding  16,000 
kilowatts  to  its  capacity.  The  request  was  nuuie 
on  the  basis  of  the  heavy  demand  for  current- 
SEIATTLE!,  WASH. — Work  has  started  on  the 
construction  of  the  first  two  pontoons  of  an 
18,000-ton  drydock  at  the  shipyard  of  the  Ames 
Shipbuilding  ft  Drydock  Company.  Six  pon¬ 
toons  will  be  built,  each  having  a  lifting  capac¬ 
ity  of  3000  tons.  Electrically  driven  pumping 
equipment  will  be  installed. 

ASTORIA,  ORE. — The  school  board  of  Knappa- 
Svenson  union  high  school  contemplates  the  con¬ 
struction  of  a  hydroelectric  plant  for  the  pump¬ 
ing  of  water  to  the  building,  for  lighting  and 
for  cooking  in  the  domestic  science  department. 
This  plant  will  be  started  this  summer  and  will 
be  ready  for  the  opening  of  the  school  next 
September. 

BEIND,  ORE!. — To  provide  additional  power. 


the  Bend  Water,  Light  and  Power  Company  has 
started  construction  of  a  new  unit  at  the  aux¬ 
iliary  plant  of  the  C.  O.  I.  dam.  Approximately 
160  horsepower  will  be  developed.  The  neces¬ 
sary  machinery,  including  generator  and  water 
wheel,  is  already  here  and  will  be  installed  as 
soon  as  the  necessary  preliminary  work  is  done. 

SEATTLE,  WASH.— A  bill  has  been  intro¬ 
duced  in  the  city  council  authorizing  and  direct¬ 
ing  the  Board  of  Public  Works  to  proceed  with 
the  construction  of  the  power  plant  on  the 
Skagit  river  and  carrying  an  appropriation  of 
$452,000.  The  city  council  turned  down  the  offer 
of  the  Portland  Cement  Company  to  sell  to  the 
city  an  oil-fired  steam  electric  plant  at  Concrete, 
Washington,  at  $67,000. 

SEATTLE.  WASH.— The  Western  Coke  ft  Col¬ 
lieries  Company  has  engaged  Herbert  C.  Moss 
of  the  Standard  Electric  Company  of  Seattle  as 
consulting  engineer  in  connection  with  develop¬ 
ing  large  coal  areas  near  Snoqualmie.  The  com¬ 
pany  contemplates  the  installation  of  an  electric 
locomotive  and  haulage  system,  an  aero  tram¬ 
way.  compressor  fans  and  other  coal  mine 
equipment. 

SEATTLE,  WASH. — ^Negotiations  are  pending 
between  the  city  and  Puget  Sound  Traction 
Light  ft  Power  Company  for  the  use  by  the  city 
of  the  traction  company’s  surplus  power.  J.  D. 
Ross,  superintendent  of  the  municipal  light  and 
power  plant  has  prepared  a  statement  for  the 
utilities  committee  showing  how  the  surplus  cur¬ 
rent  can  be  used  by  the  city.  The  traction  com¬ 
pany  has  offered  to  sell  the  city  surplus  current 
when  it  is  availcdile. 

KELSO,  WASH. — ^The  North  Coast  Power 
Company  is  assembling  material  with  which  to 
rebuild  their  high  line  from  Kelso  to  Kalama. 
The  line  now  carries  a  load  of  6600  volts  and 
will  be  rebuilt  for  a  load  of  22,000  volts.  The 
company’s  line  from  Chehalis  to  Kelso  carries 
22,000  volts,  and  completion  of  the  alterations  in 
the  line  south  of  Kelso  will  enable  the  company 
to  carry  22,000  volts  on  their  line  from  the 
Kalama  river  power  plant  to  Kelso.  More  than 
$30,000  will  be  spent  by  the  company  in  carry¬ 
ing  out  these  plans. 

SEIATTLE,  WASH. — Material  has  been  ordered 
for  construction  work  necessary  to  make  street 
railway  track  connections  and  changes  in  the 
municipal  system  recently  authorized  by  the  city 
council.  Superintendent  Murphine  states  that 
the  first  work  to  be  finished  will  be  the  track 
connections  for  the  rerouting  of  the  North  End 
lines,  the  connection  of  the  Division  A  tracks 
with  the  former  traction  line  on  Third  avenue 
and  the  rerouting  of  the  Capitol  Hill  line  so 
that  the  cars  will  be  operated  on  the  right  side 
of  14th  and  15th  avenues. 

PORTLAND,  ORE!. — E!arly  development  of  the 
great  timber  tract  in  Washington  county  held 
by  the  E!ccles  interests  is  heralded  in  an  an¬ 
nouncement  made  recently  that  D.  C.  Ekscles,  of 
Salt  Lake  City,  is  negotiating  for  the  purchase 
of  the  United  Railways,  the  electric  railroad 
owned  by  the  Great  Northern  and  Northern  Pa¬ 
cific  running  from  Linnton,  19  miles  west  of 
Wilkesboro,  Ore.  If  the  contemplated  purchase 
of  this  line,  which  is  electrically  operated,  is 
concluded,  it  will  be  necessary  for  this  ten-mile 
gap  to  be  spanned  by  new  construction. 

SALEM,  ORE!. — The  Clackamas  Power  ft  Irri¬ 
gation  Co.  has  filed  application  to  use  1000  sec¬ 
ond  feet  of  water  from  Clackamas  river  to  devel¬ 


op  11,706  h.p.  near  E!stacada.  ’The  proposed  pro¬ 
ject  will  cost  $1,250,000.  A  fall  of  300  ft  will  be 
utilized  and  a  ditch  and  flume  6.6  miles  long 
and  a  dam  400  feet  long  will  be  built  At  the 
same  time  application  was  filed  by  the  Portland 
Railway,  Light  ft  Power  Company  for  the  stor¬ 
age  of  40,400  acre-feet  of  water  from  Oak  Grove 
creek  to  develop  power  along  the  Clackamas 
river.  The  cost  of  the  storage  reservoir  is 
estimated  at  $300,000. 

YAKIMA,  WASH. — The  half  completed  Wapato 
project  in  the  Yakima  Indian  reservation  is  now 
watering  71,000  acres,  and  when  completed  will 
water  120,000  to  125,000  acres,  all  of  which, 
with  the  exception  of  16,000  acres,  will  be 
reached  by  gravity  flow.  ’The  16,000  acres  will 
be  watered  by  pumps  driven  by  electric  power 
generated  by  “drops”  in  the  reservation  canals. 
The  normal  flow  of  the  canal  at  these  drops 
is  capable,  it  is  reported,  of  developing  10,000 
horsepower,  and  it  is  likely  that  arrangrements 
will  be  made  by  the  department  to  sell  the  sur¬ 
plus  power  either  to  other  departments  of  the 
government  or  to  private  consumers. 

THE  PACIFIC  CENTRAL  DISTRKTT 

FAIRFIE!LD,  CAL. — An  irrigation  project  is 
being  promoted  here  by  A.  C.  Gregory. 

PORTE!RVILLE!,  CAL. — Plans  are  under  con¬ 
sideration  by  the  city  council  for  the  establish¬ 
ment  of  a  municipal  electric  light  plant. 

SAN  ETIANCISCO,  CAL. — Specifications  for 
the  cables  and  wires  to  be  used  in  the  installa¬ 
tion  of  the  new  Broadway  lighting  system  from 
California  street  to  Tenth  street  have  been  ap¬ 
proved  by  the  Public  Service  Commission. 

SOUTH  SAN  FRANCISCO,  CAL.— The  San 
Bruno  board  of  trustees  will  be  asked  to  explain 
the  reason  for  the  shortage  of  water  in  the  city, 
and  ‘will  be  urged  to  make  plans  for  a  con¬ 
nection  with  the  Spring  Valley  water  mains  to 
insure  the  necessary  supply. 

CHICO.  CAL. — ’The  irrigating  season  along 
the  Western  Canal  has  started,  and  already 
water  is  being  supplied  for  about  4000  acres  of 
rice  land.  When  the  irrigating  season  is  at  its 
height  the  big  ditch  will  be  supplying  water 
to  about  17,000  acres  of  vaAey  land. 

FRESNO,  CAL. — Governor  W.  D.  Stephens  has 
signed  the  Iron  Canyon  bill,  which  will  permit 
the  consolidation  of  all  water  districts  necessary 
for  the  formation  of  the  Kings  River  conserva¬ 
tion  district,  to  carry  through  the  big  $9,000,000 
Pine  Flat  project  for  the  irrigation  of  a  million 
acres  of  land. 

PALO  ALTO,  CAL. — The  city  council  has 
made  an  appropriation  of  $1000  to  extend  the 
city  ix>wer  lines  to  Seale  Addition  No.  6,  the  ex¬ 
tension  being  necessary  to  furnish  power  to 
operate  the  irrigating  plants  on  the  various 
farms  and  tracts  that  are  being  developed  in 
that  locality. 

TERRA  BELLA.  CAL.— SUte  Engineer  W.  E. 
McClure  reports  that  in  Madera  county  an  effort 
is  being  made  to  organize  a  district  that  will 
expend  ten  million  dollars  in  watering  400,000 
acres.  The  plans  include  a  big  dam  on  the 
San  Joaquin  river  which  will  require  from  two 
to  three  years  to  build. 

SAN  FRANCISCO.  CAL.— The  Board  of  Pub¬ 
lic  Works  has  awarded  Healy  ft  Tibb^ts  the 
contract  for  reconstructing  the  Union  street  line 
between  Van  Ness  avenue  and  Franklin  street. 
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th«ir  bid  of  $2274  beingr  the  lowest.  Eccles  & 
Smith  were  griven  the  contract  for  new  trolley 
poles  and  wires.  Their  bid  was  $1424.60. 

CHICO,  CAL. — Chico’s  petition  for  a  valua¬ 
tion  on  the  plants  of  the  Northern  California 
Power  Company  and  the  Pacific  Gas  4k  Electric 
Company  for  condemnation  purposes,  the  first 
step  toward  municipal  ownership,  has  been  filed 
with  the  State  Railroad  Commission.  The  ap¬ 
plication  will  be  submitted  to  the  engineering 
department  for  immediate  aMion. 

SAN  FRANCISCO,  CAL. — The  issue  of  Great 
Western  Power  Company  $3,000,000  first  and  re¬ 
funding  bonds  offered  to  the  public  has  been 
sold,  according  to  information  recrived  by  E.  H. 
Rollins  &  Sons,  local  managers  of  the  syndicate, 
from  the  six  local  firms  participating  in  the 
retail  offering.  The  bonds  were  sold  at  96  and 
interest  to  yield  6%  per  cent,  an  attractive  rate 
that  heli>ed  make  them  popular, 

SAN  FRANCISCO,  CAL.— City  Engineer  M. 

M.  O'Shaughnessy  recommended  to  the  Board  of 
Works  that  the  ^pervisors  be  requested  to  call  • 
for  bids  for  $606,000  of  water  construction  bonds 
of  the  1910  issue,  and  if  no  bids  are  received, 
to  place  the  bonds  on  sale  over  the  counter  at 
the  treaeureFs  office.  The  money  is  needed  to 
carry  on  the  present  program  of  work  on  the 
Hetch  Hetchy  project  without  interruption. 

OAKDALE,  CAL. — The  South  San  Joaquin 
district  has  about  completed  its  plans  for  a  bond 
issue  of  $600,000  for  completion  of  its  irrigation 
system,  and  of  the  Hilts  Sag  fiume.  This  was 
the  largest  wooden  fiume  in  the  world,  and  is 
now  being  replaced  by  concrete.  It  is  the  inten¬ 
tion  of  the  board  to  complete  the  concrete  work 
within  five  years,  doing  a  fifth  of  the  work  each 
year.  The  improvements  can  be  made  only  dur¬ 
ing  irrigation  seasons,  because  of  the  necessity 
for  filling  Woodward  reservoir. 

MAYFIELD,  CAL.  —  Municipal  ownership  of 
electric  and  gas  distributing  systems  was  the 
subject  discussed  at  the  meeting  of  the  Mayfield 
Chamber  of  Commerce.  Representatives  of 
Mountain  View  and  Sunnyvale,  who  are  consid¬ 
ering  the  same  question,  were  present.  June 
27  was  set  as  the  date  when  all  three  would 
vote  on  bonds  for  this  system,  providing  that 
the  necessary  legislation  could  be  completed  in 
Mayfield.  Sunnyvale  and  Mountain  View  are 
ready  at  the  present  time  \o  put  the  issue  to 
a  vote. 

REDDING,  CAL.  —  The  Northern  California 
Counties  Association,  comprised  of  Shasta,  Siski¬ 
you,  Trinity,  Modoc  and  Lassen  counties,  has 
launched  a  campaign  to  obtain  the  construction 
of  the  Iron  Canyon  Irrigation  Project  of  226,000 
acres  under  the  canal  diversion  plan  instead  of 
under  the  dam  and  reservoir  plan.  The  Shasta 
county  membership  contends  that  with  the  con¬ 
struction  of  a  great  dam  as  planned  under  the 
$18,000,000  plan  of  construction  outlined  by  the 
Sacramento  Valley  Development  Association, 
water  would  be  backed  up  over  productive  lands 
now  under  the  Anderson-Cottonwood  Irrigation 
District,  just  being  completed,  and  would  be 
forced  into  Anderson  and  Cottonwood. 

THE  PACIFIC  SOUTHWEST 

LOS  ANGELES,  CAL. — It  is  stated  that  the 
proposal  to  issue  $3,000,000  in  bonds  to  build 
a  municipal  railroad  from  Pasadena  to  Los 
Angeles  will  be  resubmitted  to  the  voters  at  the 
earliest  possible  date.  The  commissioners  have 
voted  $300  for  a  preliinary  survey  of  routes. 

HOLTVILLE,  CAL. — Plans  are  under  consid¬ 
eration  by  the  Holton  Power  Company  for  in¬ 
stalling  electric  generating  equipment  in  the 
dismantled  power  house  at  Hoitville.  The  cost 
is  estimated  at  $76,000  and  it  is  estimated  that 
1000  h.p.  can  be  developed.  E.  A.  Judy  is  dis¬ 
trict  manager. 

HUNTINGTON  BEACH.  CAL.— The  city  coun- 
ril  adopted  a  resolution  providing  for  an  election 


to  vote  on  the  issuance  of  $40,000  bonds  to  re¬ 
build  the  municipal  gas  plant.  J.  M.  Berkeley 
and  Olmsted  &  Gillelen,  associated  engineers. 
Hollingsworth  Building.  Los  Angeles,  are  pre¬ 
paring  plans  for  the  new  plant. 

SANTA  ANA,  CAL. — Application  has  been 
made  by  the  Union  Oil  Company  for  permission 
to  lay  a  pipe  line  from  New  Chapman  gusher 
field  at  Yorba  Linda  to  connect  with  the  pipe 
line  running  to  the  harbor  district.  They  also 
ask  for  a  franchise  for  a  private  telephone  sys¬ 
tem  to  connect  various  oil  properties. 

LOS  ANGELES.  CAL.— The  Pacific  Electric 
Railroad  has  ordered  resumption  of  the  Jighlan 
avenue  service.  The  old  road  between  Fountain 
and  Vermont  avenues  and  Hollywood  Boulevard 
will  be  tom  up,  new  76-lb.  T  rails  will  be 
placed,  the  strip  paved  and  all  center  poles  re¬ 
moved  to  the  sidewalk. 

PHOENIX.  ARIZ. — A  company  is  being  or¬ 
ganized  by  the  Phoenix  Wholesale  Meat  4k  Pro¬ 
duce  Company,  Fifteenth  avenue  and  River 
street,  and  the  Tribolet  Packing  Company  of 
Bisbee,  for  the  purpose  of  erecting  a  packing 
plant  in  Phoenix  to  include  a  refrigerating  and 
ice-manufacturing  plant. 

LOS  .\NGELES,  CAL. — Bids,  it  is  reported, 
are  being  asked  by  the  Keystone  Iron  Worics, 
Merchants  National  Bank  Building.  Los  Angeles, 
for  the  construction  of  its  new  plant  on  Santa 
Fe  avenue,  consisting  of  foundry,  office  building 
and  a  warehouse  and  service.  'The  foundry  will 
be  equipped  with  furnaces  and  three  electrically 
operated  cranes.  , 

PALMDALE.  CAL. — An  election  will  be  called 
to  vote  $600,000  bonds  in  the  Palmdale  irrigation 
district  as  soon  as  the  project  is  approved  by 
the  state  irrigation  bond  commission,  according 
to  Bert  Cole,  the  engineer.  Two  storage  reser¬ 
voirs  will  be  constructed  in  Little  Rock  Creek, 
each  impounding  about  7000  acre-feet  of  water. 
The  water  will  be  distributed  by  gravity  in  con¬ 
crete  pipes. 

COVINA,  CAL.— The  board  of  directors  of  the 
Covina  Citrus  Association  has  authorized  an  ex¬ 
penditure  of  $140,000  for  the  erection  of  a  new 
precooling  plant  and  packing  works.  Consider¬ 
able  electrical  and  mechanical  equipment,  includ¬ 
ing  fans  and  blowers,  industrial  motors,  refrig¬ 
erating  and  ice-making  apparatus,  cor.  jying  and 
hoisting  machinery  and  other  appliances  will  be 
installed.  W.  W.  Bennett  is  manager. 

LOS  ANGELES,  CAL.— The  Southern  Califor¬ 
nia  Edison  Company  will  install  in  Big  Creek 
Plant  No.  2,  situated  in  Fresno  county  240  miles 
from  Los  Angeles,  an  additional  2200  h.p.  gen¬ 
erator  which  will  necessitate  the  construction  of 
an  additional  pipe  line  requiring  100  ton*  of 
steel.  Later  a  similar  unit  will  be  required  at 
No.  1  power  house  under  practically  the  same 
conditions.  It  is  expected  that  the  installation 
at  Big  Creek  Plant  No.  2  will  be  completed  and 
put  into  commission  at  an  early  date. 

THE  INTER-M()UNT.\1N  DISTRICT 

DEWEYVILLE,  UTAH.— A  committee  of  citi¬ 
zens  has  been  conferring  with  the  Utah  Power 
&  Light  Company  officials  in  an  effort  to  secure 
electric  service  for  the  city.  No  definite  agree¬ 
ment  has  yet  been  reached. 

MILLVILLE,  UTAH.— Not  a  single  opposing 
vote  was  cast  in  the  special  bond  election  held 
in  this  tity  May  28th.  The  money  derived  from 
the  sale  of  bonds  will  be  used  to  light  the  town 
with  electricity  from  the  Utah  Power  &  Light 
Company’s  system. 

OGDEN,  UTAH.  —  The  UUh-Idaho  Central 
Railroad  Company  have  been  asked  to  extend 
their  street  car  lines  into  West  Ogden,  to  take 
care  of  heavy  traffic  resulting  from  the  estab¬ 
lishment  of  a  large  number  of  big  industrial 
plants,  etc.,  in  that  section  of  the  city. 

TWIN  FALLS,  IDA.— The  Farmers’  Mutual 
Light  &  Power  Company  are  contemplating 


crossing  the  Snake  River  with  their  lines  in 
order  to  serve  the  people  on  the  North  Side 
tract.  If  the  extension  is  made,  the  town  of 
Hansen  and  other  surrounding  country  will  be 
furnished  with  electric  service. 

DRUMMOND,  IDAHO. —  Considerable  enthusi¬ 
asm  is  being  shown  by  this  town  in  the  effort 
to  secure  electric  service.  The  town  is  planning 
to  build  its  own  distribution  system  and  to  pur¬ 
chase  power  at  wholesale  from  one  of  the  larger 
power  companies.  More  than  $8000  has  already 
been  subscribed  toward  the  building  of  the  dis¬ 
tribution  system. 

PROVO,  UTAH.  — The  Mapleton  Light  A 
Power  Company  has  filed  articles  of  incorpora¬ 
tion  with  the  county  clerk.  The  company  is 
capitalized  for  $2000,  which  is  divided  into  2000 
shares  of  par  value  of  $1.00  each.  Officers  of 
the  new  company  have  not  yet  been  chosen.  The 
new  company  will  furnish  electric  service  for 
the  town  of  Mapleton. 

DUCHESNE,  UTAH. — The  citizens  of  this 
town,  through  the  Commercial  Club,  are  making 
strenuous  efforts  to  secure  electric  service  from 
the  Uintah  Power  A  Light  Company.  They  are 
also  negotiating  with  the  Fork  Milling  A  Power 
Company  to  increase  its  capacity  and  render 
service  to  the  town.  The  first  satisfactory  offer 
by  either  company  will  be  accepted  by  the  town. 

IDAHO  FALLS,  IDA. — The  Osgood  Land  A 
Live  Stock  Company,  formerly  known  as  the 
Idaho  Falls  Dry  Farming  Company,  is  perfecting 
plans  for  the  irrigation  of  6800  acres  on  their 
tract  just  west  of  Idaho  Falls.  Irrigation  ma¬ 
chinery  has  already  been  ordered,  all  «of  which 
will  be  operated  by  electricity.  This  tract  was 
formerly  operated  as  a  dry  farm  but  without 
much  success. 

PAROWAN,  UTAH. — Parowan  and  Paragoo- 
nah  will  probably  be  furnished  with  electric 
service  in  the  near  future.  Application  for  ten 
second  feet  of  water  from  Red  Creek  in  Iron 
county  has  been  made  by  J.  L.  Lowder,  to  be 
used  in  producing  current  for  Paragoonah  and 
the  Parowan  Mercantile  Company  has  filed  ap¬ 
plication  for  ten  second  feet  of  water  to  produce 
current  to  .serve  the  town  of  Parowan. 

SALT  LAKE  CITY,  UTAH. — Application  for 
100  second  feet  of  water  to  generate  800  horse¬ 
power  has  been  made  to  the  state  engineer  by 
the  Sevier  River  Land  A  Water  Company.  The 
company  proposes  to  take  the  water  through  the 
high  line  canal  of  the  company  and  return  it 
to  the  stream,  about  eighteen  miles  away,  turn¬ 
ing  it  over  two  4-foot  Francis  type  wheels  under 
120-foot  head.  The  electricity  developed  would 
be  used  for  lighting  and  power  purposes  in 
Lynndyl,  Leamington,  Oak  City  and  Eureka. 

MACKAY,  IDA. — The  Mackay  Light  and 
Power  Company  has  filed  a  petition  with  the 
Public  Utilities  Commission,  asking  the  commis¬ 
sion  to  enjoin  the  Ashton-St.  Anthony  Power 
Company  to  enter  into  a  contract  with  the  vil¬ 
lage  of  Arce,  Idaho,  to  transmit  electric  power 
to  Arce.  which  the  Mackay  company  holds  to  be 
in  its  field.  Arce  expects  to  bond  for  $50,000 
to  build  a  power  line  to  Mud  Lake  to  connect 
with  the  Ashton-St.  Anthony  Power  Company's 
lines. 

IDAHO  FALLS,  IDA.— The  Utah  Power  A 
Light  Company  have  announced  that  they  will 
immediately  commence  construction  of  a  heavy 
transmission  line  from  McCammon  to  Shelley, 
where  it  will  connect  with  the  company’s  present 
system  serving  the  territory  from  Idaho  Falls  to 
Ashton.  This  line  will  enable  residents  ttf  the 
Snake  River  valley  in  this  section  to  secure 
imwer  for  pumping,  etc.,  and  will  be  of  material 
aid  in  the  development  of  the  valley.  The  com¬ 
pany  will  also  construct  another  transmission 
line  from  Idaho  Falls  to  St.  Anthony.  These 
lines  will  be  constructed  to  take  care  of  present 
end  future  re<iuirements  for  both  light  and 
|)ower. 
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; —  THE  VACUUM  CLEANER 


THE  DEFINITION  OF  A  BOLSHEVIST  is 
driven  as  **3,  man  who  has  nothing  and  wants 
to  divide  it  with  everybody.”  A  similar  gen¬ 
erous  impulse  to  divide  is  the  motive  back  of 
this  page,  with  the  difference  that  it  is  not 
the  vacuum  which  is  here  passed  on,  but  the 
rich  treasures  which  have  been  salvaged  from 
the  comers  of  the  editorial  desk.  With  apol¬ 
ogies  to  the  vacuum  cleaner  for  the  asper¬ 
sions  cast  upon  its  character — it  being  a  firm 
believer  in  private  ownership  for  the  public 
good — as  a  token  of  confidence,  this  page  is 
hereby  turned  over  unrestrictecUy  to  its  care. 
— The  Editor. 


THE  VACUUM  CLEANER  — = 


The  water,  the  flowing  water:  the  water,  the  flowing  water. 

But  muddy  was  the  water ;  but  muddy  was  the  water. 

For  this  reason,  for  this  reason,  for  this  reason. 

I  went  against  the  current  of  two  brooks ;  I  went  against  the 
current  of  two  brooks. 

I  found  a  pretty  mate ;  I  found  a  pretty  mate. 

But  she  would  not  return  my  love ;  but  she  would '  not  return 
my  love. 

On  account  of  my  shame ;  on  account  of  my  shame. 

Then  tobacco  I  requested ;  then  tobacco  I  requested. 

A  cigar  I  wa.s  given ;  a  cigar  I  was  given. 

Daylight  saving  was  first  invented  by  the  commuter 
who  set  his  alarm  clock  ahead  three  minutes  in  order 
to  catch  the  train  and  then,  discounting  the  three 
minutes  the  clock  was  fast,  took  another  cup  of 
coffee  and  missed  it.  Here  is  a  plaintive  song  which 
will  strike  to  the  heart  of  every  suburban  dweller 
who  has  on  occasion  turned  on  his  other  side  and 
missed  both  his  breakfast  and  his  train. 

RUBAIYAT  OF  A  COMMUTER 
Awake !  for  as  the  Stars  begin  to  wane. 

Sounds  the  Alarm  that  bids  us  rise  again 
And  lo  I  we  have  but  one  brief  Hour  to  dress. 

And  eat  and  put  up  Lunch  and  catch  a  Train. 


Not  for  bread  alone  is  the  water  power  of  ancient 
Thibet  utilized — but  for  prayer  as  well.^  This  is  a 
Thibetan  prayer  mill,  a  great  saver  o’f  time  and 
human  effort,  which  grinds  out  prayers  with  every 
turning  of  the  wheel.  If  a  small  mill  of  this  sort 
can  effectively  avert  disaster  from  a  Thibetan  com¬ 
munity,  think  what  the  great  water  powers  of  the 
West,  properly  harnessed,  might  accomplish  in  such 
•  little  matters  as  world  wars  and  telephone  strikes. 


Praying  by  Water  Power 


The  Mexican  revolution  has  had  many  strange  effects 
— but  why  the  apparent  prejudice  against  mules? 
The  Commerce  Reports,  not  usually  intended  as  hum¬ 
orous  documents,  report  that  “burros  are  being  used 
to  facilitate  packing  to  mining  districts  in  north¬ 
western  Chihuahua.  Their  substitution  for  mules  is 
due  to  political  conditions.”  Speculate  your  own 
speculations. 

The  origin  of  free  verse  should  be  a  subject  of  great 
interest  to  a  group  so  poetically  inclined  as  the  elec¬ 
trical  industry.  Walt  Whitman  has  been  credited  as 
its  originator,  but  the  recent  investigations  of  Pro¬ 
fessor  Kroeber  of  the  University  of  California  among 
the  head-hunting  tribe  of^Igorots  indicate  a  more 
primitive  source.  Here  is  one  of  the  Igorot  poems 
— note  the  presence  of  the  white  man  as  indicated  by 
the  gentle  hint  of  the  last  line: 

I  am  a  fish  from  the  ocean ;  I  am  a  fish  from  the  ocean. 

I  am  a  fish  from  the  shore ;  I  am  a  fish  from  the  shore. 

I  said,  *T  will  go  against  the  current” ;  I  said,  "I  will  go  against 
the  current.” 


i —  THE  VACUUM  CLEANER 


Come  fill  the  Cup ;  in  some  convenient  Thing 
The  nearest  Piece  of  Breed  and  Butter  fling ; 

The  Bird  of  Time  has  but  a  little  way 
To  fly,  and  lot  the  Bird  is  on  the  wing  I 

The  early  Train  men  set  their  Hearts  upon 
Is  swift  above  all  others,  and  anon 
Like  some  derisive  Demon  in  a  Race, 

Hooting  a  scornful  Hoot  or  two — is  gone. 

And  those  who  left  their  Coffee  in  the  Pot 
And  those  who  drank  it  while  it  was  too  hot. 

Alike  are  stranded  on  the  empty  Street, 

— Wishing  they  hadn’t  hurried  such  a  lot. 

The  iron  Beast  that  careth  not  a  Bit 
Moves  on.  nor  all  thy  Piety  nor  Wit 
Shall  lure  it  back  along  the  winding  Track, 

Nor  all  thy  Tears  restore  one  Car  of  it. 

Ah  me!  could  you  and  I  with  Hines  conspire 
To  change  this  sorry  Railroad  Scheme  entire. 

We  would  install  a  dozen  Trains  an  Hour. 

Nor  leave  our  Breakfast  Toast  upon  the  Fire. 

D.  E.  E. 


ENGINEERS  OF  YESTERDAY— 11.  BOYLE 

(A  Series  Compiled  by  A.  L.  Jordan) 


If  a  shaft  were  sunk  so  deep  that  the  air  at  the 
bottom  were  four  times  as  dense  as  at  the  earth’s 
surface,  what  would  be  the  atmospheric  pressure  at 
that  depth? 

According  to  Robert  Boyle  (B.  Ireland,  1627)  the 
pressure  is  inversely  proportional  to  the  volume;  and 
if  ordinary  air  is  at  14.7  lbs.  per  sq.  in.  (as  proved 
by  Torricelli)  the  air  at  the  bottom  of  the  shaft, 
which  is  compressed  to  one-fourth  its  size,  is  under 
58.8  lbs.  per  sq.  in.  This  important  law,  which  is 
very  nearly  exact  for  all  gases  under  ordinary  pres¬ 
sures,  was  published  by  Boyle  in  1662  under  the  title 
“New  Experiments  Touching  the  Spring  of  the  Air.” 
He  worked  in  other  scientific  lines  and  was  one  of 
the  first  to  bring  into  prominence  experimental  meth¬ 
ods  and  the  need  for  laboratories.  He  was  one  of 
the  most  active  founders  of  the  Royal  Society  of 
England. 


THE  VACUUM  CLEANER 


THE  VACUUM  CLEANER  -  THE  VACUUM  CLEANER  -  THE  VACUUM  CLEANER 
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This  W  Catalog 
covering  the  complete 
listing  ofVVCFittinds  and 
V  Yy  Safety  Switches 
\  is  now  reacty  for* 
\  distribution  and 
^jBEgcopies  will  be 
mailed  free  iipcai 
\  \  request. 


BAKER. JOSLYN  CO. 

“  r.  K”  PACIFIC  COAST  DISTRIBITORS 
183-199  FIRST  STREET 

33bS!2^>{S!‘iL  SAN  FRANCISCO.  CAL. 


SEATTLE 
526  FiiM  Atcouc  South 


HlFETY  switches 

.  COMPIETELY  LISTED  AND  ILLUSTRATED 

ilInthelfewYVCAIALOGWaa 


Contains  valuable  information 
Jbr  every  Engine  er>- 
Architect-Electrician-^^^^ 
and  Contractor* 


8000 

Ohms 
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S  Th«  cut  above  repreaenta  a  few  ooila  of  S 
S  the  reeiatance  wire  uaed  on  SOOO  Ohm  S 
S  Ward  Leonard  vitreoua  enamel  reaiat*  S 
S  ance  nnit.  (Object  enlarged  about  S  SS 
■w  diametera  in  reproduction.)  S 

RlllllllllllllllllllllllllllllllllllllillllllllllR 


Resistance  Units 


Ward  Le<Hiard  Resistance  Units  with  vitreous  enamel  insulation 
occupy  the  minimum  space  for  their  capacity.  And,  they  do  remain 
permanent  —  unchanged  by  electrical  or  atmospheric  influences  — 
because  vitreous  enamel  insulation  effectively  and  permanently, 
hermetically  seals  the  resistance  wires  against  external  or  internal 
damage.  These  units  are  made  in  standard  sizes  and  capacity  to 
meet  general  requirements,  and  they  are  not  high  priced.  We  will 
be  glad  to  have  our  engineering  staff  design  units  to  meet  your 
particular  requirements. 


Ward  Leonan 


WcctbuTK  Knsinwrinc  Co. — Chlcaco 
WilllMn  Millar  Tompkins — Philaddphia.  Pa. 
Mona  Englnaarins  Co. — St.  Louis,  Mo. 
Elactrlc  Malarial  Co.— San  Fl«ncisco 


LMoiJint  ^ 
Vernon, 
L  Xewybrk 


ediic  Oampan 


Waltar  P.  Ambos  (3o. — Cleveland 
Spanr  *  Bittner — Pittsbursh,  Pa. 
Electrical  Specialties  Co. — Detroit 


THE  PLANT. 

'■  r' 

TME  PRODUCT 

A  most  complete  line  of  instruments, 
meters  and  circuit  breakers  of  all 
tTpea  for  all  purpoaes 

WORKS  OF  THE  ROLLER-SMITH  CO..  AT  BETHLEHEM.  PEI^A. 

WBa 

Roller-Smith  Company  ^ 

233  Broadway  salt  lake  cit 

New  York 


WESTERN  OFFICES 

DENVER,  SAN  FRANCISCO, 

1633  Tremont  St.  589  Howard  St. 

SALT  LAKE  CITY,  SEATTLE, 

Walker  Bank  Bldg.  538  First  Ave,,  South 

Other  OMcea  in  Principal  Eastern  Cities 
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TANDEM  ARRANGEMENT 


Oil  Switches  and  Circuit  Breakers 


For  Use  with 


Alternating  Current  Motors 


Condit  Oil  Switches  and  Circuit  Breakers  are  grouped 
in  various  combinations  to  meet  the  requirements  for 
controlling  large  alternating  current  motors  used  in  con¬ 
junction  with  auto-transformers  or  compensators.  Three 
general  classifications  are  in  extensive  use: 

1.  A  panel  mounting,  double  throw,  magnetizing 
switch  and  running  circuit  breaker  in  tandem  with  a 
starting  switch,  for  motors  whose  full  load  current,  in¬ 
cluding  overloads,  does  not  exceed  200-amperes  at  2500 
volts  or  less,  as  shown  on  page  2. 

2.  Panel  or  panel  frame  mounting,  single  throw  mag¬ 
netizing  switch  and  single  throw  running  circuit  breaker 


provided  with  a  selective  interlock  and  arrange  in  tan¬ 
dem  connection  with  a  single  throw  starting  switch,  for 
use  with  motors  whose  full  load  current,  including  over¬ 
loads,  does  not  exceed  500  amperes  at  2500  volts  or  less, 
as  shown  on  page  3. 

3.  Various  hand  remote  control  combinations  are  fur¬ 
nished  where  the  current  exceeds  500  amperes  or  where 
the  pressure  exceeds  2500  volts. 

In  all  combinations  two  handles  are  provided.  The 
handle  at  the  left  operates  the  magnetizing  and  starting 
switches  simultaneously  and  cannot  be  latched  closed. 
The  handle  at  the  right  operates  the  circuit  breaker  which 
protects  the  motor. 


Write  for  Advance  Sheet  No.  439 


Condit  Oectrical  Mfg.  Company,  South  Boston,  Mass. 


Akron.  Ohio,  S2S  Ohio  Bldg. 
Albany,  N.  Y.,  124  Hndaon  Aya. 
Birmingham,  Ala.,  Brown-Marx 
Bldg. 

Buffalo,  N.  T.,  604  inaetrie  Bldg. 
Charlotta,  M.  C.,  Conunarcial  Bank 
Bl^. 

Chicago,  III..  16  So.  Walla  St. 
Cincinnati.  Ohio,  1806-10  Union 
Trust  Bldg.  Q 


Manufacturers  of  Electrical  Protective  Devices 


Clavaland,  Ohio,  1202  Illuminating 
Bldg. 

Dallas,  Taxas,  406  So.  Erray  St. 
Denver.  Colo.,  Gas  A  Electric  Bldg. 
Detroit,  Mich.,  617  Ford  Bldg. 
Kansas  City,  Mo.,  Interstate  Bldg. 


Los  Angalaa,  Cal.,  San  Fwnando 
Bldg. 

Miami,  Fla.,  826  Thirteenth  St. 
Minneapolis,  Minn.,  716  McKnight 
Bldg. 

New  York  City.  N.  Y..  86  Cort 
landt  St. 


Uofttv/B  Ehctrk  Compattf 


New  Orleans,  La.,  811  Union  St. 
Philadelphia.  Pa..  626  Chestnut  St. 
Pittsburgh,  Pa.,  706  May  Bldg. 

Salt  Lake  aty.  Utah,  218  Judge 
Bldg. 

San  Franciaco.Cal.,  688  Howard  St. 
Seattle, Wash.,  662  First  Ave.  South 
St.  Louis,  Mo.,  La  Salle.  Bldg. 
Washington,  D.  C..  Conduit  Road 
and  Elliott  St..  N.  W. 


Vancouver 


Toronto 


Calgary 


Ottawa 


Regina 


Halifax 


Winnipeg 


Montreal 


London 
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1480-H.P.-37  Motors  Driving  Pumps 


on  the  $1,500,000  water  system  of 
the  Lindsay-Strathmore  irrigation 
project  in  California.  These  are 

FAIRBANKS-MORSE 

Induction  Motors 


These  motors  have  one  piece  Solid  Metal  Rotor 
Cage''  winding — also  have  Ball  Bearings  with 


circulating  oil  system  of  lubrication.  Guaran¬ 
teed  by  Fairbanks-Morse  Quality. 

FAIRBANKS,  MORSE  &  CO. 

CHICAGO  —  Manufacturers 


Powdered  Coal 

the  Economical  Fuel 


POWDERED  COAL  INJECTOR 


FORCED  STEEL  BALLS  FOR 
PREUMINARY  GRINDING 


WITH  properly  designed  combustion  chambers  it  is  (Zrindpr^ 
possible  to  burn  98^  of  the  cumbustible  matter  of  ^ 

powdered  lignites,  low  grade  bituminous  coals,  mine  waste  ^  ^ 

and  secure  high  combustion  efficiency.  As  little  as  ten  to  Pu 

fifteen  per  cent  excess  air  is  consumed  with  practically  no  ^ 

smoke  or  carbon  monoxide  in  flue  gases. 

We  Manufacture  a  Complete  Line  of  Powdered  Coal  Equipment. 

Bulletin  No.  1455-Q  wiU  interest  jrou. 


Dryers 

Pulverizers 
Conveyors 
Feeders 
Injectors 


Manufacturing’  Company 

Milwaukee,  WIs.,  U.  S.  A. 

District  Offices  in  All  Leading  Cities, 


PATENTED  • 

CONCAVEX  FOR  FINISHED  ORINDINQ 
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I  P&S  Canopy-Rosettes  | 

=  s 

1  Compact  devices  that  will  supplant  the  canopy,  and  its  companion  ceiling  switch.  1 

I  The  Porcelain  Base  of  these  devices  wiUfit  on  both  the  3 14 -in.  and  4-in.  Outlet  *  1 

I  Boxes  and  needs  no  insulating  ring,  crowfeet  or  insulating  joint.  This  device  s 

=  is  especially  recommended  for  met^  ceilings  or  concrete  walls.  i 

=  s 

1  The  terminals  are  Vz-in,  from  the  surface  wired  over  and  are  especially  1 

£  arranged  for  Loop  Wiring,  whereas  the  ability  to  loop  the  line-wires  over  the  = 

E  •  terminals  without  break  or  splice  means  neatness,  safety  and  saving  of  time.  s 


A  SPECIAL  CORD  GRIP,  located  immediately 
above  the  cord  terminals,  relieves  the  strain  on  the 
terminals. 


The  cord  is  attached  to  the  terminal,  carried  up  and 
over  the  cord  grip  —  a  time  saver. 

The  strength  and  capacity  of  P  &  S  1211  and  1213 
are  more  than  sufficient  to  support  and  control  any 
Mog^d  Base  Lamp,  or  the  larger  industrial  and 
Commercial  Units. 

RATING:  5A.— 250V.  10A.--125V.  q 

The  10-ft.  linen  cord  allows  the  Unit  to  be  located 
far  out  from  a  balcony  or  high  above  the  plane  of 
illumination. 


Ip 


P&S  1213 — Rosette 


THE  BRASS  CANOPY  SNAPS  ON  OR  OFF 
INSTANTLY  WITHOUT  THE  USE  OF  TOOLS. 
It  is  fastened  to  the  base  by  Phosphor  Bronze 
Spring  Lugs,  on  opposite  sides  of  the  Canopy 

Press  the  thumb  and  finger  on  the  buttons  —  sepa¬ 
rate  the  Canopy  from  the  base — the  terminals  are 
accessible  for  wiring  and  the  Canopy  may  be  in¬ 
stantly  replaced  where  it  is  held  rigidly  in  position. 


1211  With  %-iii.  Female  Nipple 

1218  With  Porcelain  Buahins _ 

1214  Rosette  _ 

1217  %-in.  Fixture  Loop  _ 


Schedule 

XA 

i^XA 

XA 

SM 


Carton 

9td. 

Pk*. 

Pkg. 

Wt.LbB. 

Liet 

Price 

1 

20 

45 

11.30 

20 

46 

1.80 

1 

60 

76 

.80 

26 

100 

20 

.24 

Pass  &  Seymour,  Inc.,  Solvay,  N.  Y. 

Export  Department,  Six  Church  St.,  New  York 

Makers  of  the  well-known 

SHURLOK 

£  THE  SOCKET  THAT  LOCKS  THE  LAMP 


Send  us  the  NEW.  Folder 
on  Canopy-Rosettes 

C^USC  TMC  COUPON-^ 


aVi-.flSSEa 

-*4»  • 


“ANACONDA”  Copper  Wire  — 

from  mine  to  finished  product 

is  now  available  for  prompt  shipment 
from  mill,  or  from  convenient 
Pacific  Coast  stocks 

Bare  Wire  and  Cable  in  all,  sizes  for  transmission, 
distribution,  telephone  and  telegraph  lines,  trolley 
wire  and  feeders. 

TO  INSURE  QUALITY 
SPECIEY  ‘‘ANACONDA”  COPPER 


Manufacttired  by 

ANACONDA  COPPER  MINING  COMPANY 

Rolling  Mills  Department 
Great  Palla,  -  Montana 


Exclusive  Sales  Agents  for  the  Pacific  Coast 

Pacific  States  Electric  Company 

LOS  ANGELES  OAKLAND  PORTLAND  SAN  FRANaSCO  SEATTLE  SPOKANE 
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Peirce  Heavy  Presteel  Brackets 


HOT  GALVANIZED 


will  take  the  strain  of  your  largest  and  heaviest  services 
without  bending  nor  breaking. 

They  are -pressed  from  heavy  open  hearth  steel  and  are 
designed  to  give  the  most  metal  just  where  the  greatest 
strength  is  needed. 

Equipped  with  brackets  which  clamp  around  the  cross- 
:  arms  instead  of  being  bolted  on,  thus  preventing  the 

arms  from  splitting. 

i 

Made  with  either  two  or  three  insulator  pins. 

There  is  a  style  or  type  to  meet  every  service  require- 

I  §  ^  .  ment. 

I  ®' 

B 

Manufactured  by  HUBBARD  &  COMPANY,  Pittsburgh,  Pa. 

I  Dutributors  for  the  Pacific  Coast 


iJPacific  States  Electric  Company 

LOS  ANGELES  OAKLAND  PORTLAND  SAN  FRANCISCO  ,  SEATTLE  SPOKANE 
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Complete 

Transmission 
Line  Equipment 

Poles 

Cross  Arms 

Hardware 

Pins 

Insulators 
Copper  Wire 
Guying  Material 
Construction  Tools 


POLES — Western  Washington  Red  Cedar 


Bates”  Steel 


CROSS  ARMS — Washington  Fir 


'Bo-Arrow”  Steel 


HARDWARE — Hubbard  hot  galvanized 


PINS — Peirce  Forged  Steel;  Eucalyptus. 


INSULATORS — “Victor”  Porcelain;  small  glass 


WIRE — “Anaconda”  quality  bare  copper  wire  and  cable 


GUYING  MATERIAL — Anchors,  thimbles,  clamps,  galvanized  steel  strand 


CONSTRUCTION  TOOLS  —  Digging  Shovels,  Bars,  Pike  Poles,  Linemen’s 

Tools 


Special  work  on  engineers’  designs  solicited 


Pacific  States  Electric  Company 

LOS  ANGELES  OAKLAND  PORTLAND  SAN  FRANCISCO  SEATTLE  SPOKANE 


I  '  ■ 

'  -irtiWliift 


START  1919  RIGHT 

Sell  appliances  that  promote 
prestige  and  profits! 

To  the  thoughtful  electrical  dealer  the  performance-value  of  the 
products  he  sells  ranks  equally  as  important  as  profits  because  it*s 
the  very  life’s-blood  of  his  business. 

The  THOR  Electric  Washer  ** makes  good**  in  every  home  it 
enters,  not  only  because  it’s  built  to,  but  because  it  has  to!  The 
famous  HURLEY  GUARANTEE  sees  to  that;  protects  user,  you 
—  and  us. 

It  will  mean  money  to  you  to  get  in  touch 
with  the  nearest  THOR  distributor  at  once. 


Hurley  Machine  Co. 

Chicago  New  York 

Also  Manwifacturmn  of  thm  TH^H  Eloctric  Homo  ironor  and  THOR  Elmctrie  Clmanora 

Diatribotsn  for  tho  Pacific  Coast 

PACIFIC  STATES  ELECTRIC  CO. 

Los  Aofelos  Oakland  Portland  San  Francisco  Seattle  _ 
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Union 

RenewaUe 


The  safety  of  the  Union”  Fuse  is  directly  traceable  to 

the  “Union”  Link.  It  is  an  extraordinary  Link.  It  is  so  delicately 
proportioned  and  closely  calebrated  as  to  satisfy  the  maximum  test  that 
It  will  be  called  upon  to  meet  on  short  circuit,  no  matter  how  severe. 

Almost  any  fuse  will  do  for  the  The  “Union”  Link  is  a  distinct 
average  light  overload  operation,  but  advance  in  the  art  of  Fuse  making 
it  takes  a  real  fuse  with  an  extraordi- 
nary  Link  built  on  scientinc  pnna-  class, 

pies  to  stand  up  heroically  under  the 

explosion  of  a  heavy  overload.  Every  part  of  this  Fuse  is  made 

from  the  highest  grade  material  bv  a 

The  “Union”  Renewal  Link  selected  class  of  fu»  ma^rs.  Noding 

*  •  1  •  •  is  leh  to  chance.  Everytmng  combines 

operate  without  violence  or  vicious-  Efficien^^ and  Low  Cost. 

ness.  The  explosive  force  is  reduced  You  can*t  go  wrong  in  specifying  the 

to  safe  limits — protecting  tho  circuit  “Union”  Renewable  Fuse  for  your 

under  the  most  trying  conditions.  circuits. 

Sold  by  dealer*  in  electrical  euppliee  everywhere 


HffttcvfxUtU*  cuid  Fuavm 
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The  man  who  carries  tools 
will  certainly  appreciate 
the  usefulness,  durability 
and  serviceableness  of 
the  above  harness  leather 
TOOL  BAG.  li^ 


Combines  all  the  good  features  of  the 
various  common  leather  bags.  Strongly 
built  for  rough  usage.  Bottom  is  three  ply 
and  steel  studded.  Has  saw  and  bit  holder, 
hand  strap  and  shoulder  strap  with  pad. 
A  mighty  good  all  around  tool  bag.  Six 
sizes  ranging  from  14  x  8  inches  to  24  x  8 
inches.  Show  this  ad  to  your  dealer  and 
ask  for  the  genuine  KLEIN  tool  bag.  If 
unable  to  obtain  it,  write  us^^J^^ 


Mathias  Klein  &  Sons 


Manufacturers 


Canal  Station  34 

CHICAGO 


The  Electrician’s  Pride 


The  electrician  who  takes  pride  in 
the  quality  of  his  work  is  doubly 
proud  when  the  motor  he  has  in¬ 
stalled  is  a  Robbins  &  Myers.  He 
sees  in  it  the  quality  which  will 
match  his  work  arid  insure  satisfac¬ 
tory  service  from  the. installation. 

The  Dealer  who  sells  R.  &  M.  Motors 
can  depend  upon  better  cooperation 
from  the  workmen  who  install  them 
whether  they  are  his  own  employes 
or  those  of  the  motor  user.  Quality 
in  the  motors  inspires  quality  in  the 
wiring  and  installation  work. 

The  combination  is  a  guarantee  of 
satisfactory  service  for  the  motor 
user  and  repeat  orders  for  the  dealer. 
R.  &  M.  Motors  are  made  for  direct 
and  alternating  current  in  sizes  from 
1/40  to  30  horsepower  inclusive. 

The  Robbins  &  Myers  Co. 

Springfield,  Ohio 

701-702  Rialto  Building  —  Padhc  Coast  Office 

bobbins  &  M^crs  Motors 


Made  of  Harness  Leather 


NATIONAL 


Ask  the  Lamp  Man  About  Lighting 


Wherever  you  see  the  blue  carton  displayed, 
there’s  a  man  who  can  help  you  with  your 
lighting.  He’ll  help  you  find  the  right  lamp 
or  reflector  for  your  purpose,  or  he’ll  get  for 
you  full  engineering  data  for  the  lighting  of 
your  entire  plant. 


He  has  access  to'  all  the  knowledge  of  illumination 
’  that  has  been  developed  by  years  of  scientific  study. 
The  advice  of  our  engineering  department  is  open  to 
you  through  him.  Wherever  a  NATIONAL  MAZDA 
lamp  should  be  lighting  a  dark  comer,  or  bringing 
Safety  or  convenience  or  greater  factory  production, 
enlist  the  lamp  man’s  help. 


NATIONAL  LAMP  WORKS 


of  Cionoral  Electric  Company 


32  Nela  Park  Cleveland,  Ohio 


I 


1'  1 


m  o 
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For  Rural  Lighting  Outfits 


Here  »  a  fertile  field  which  it  will  pay  lamp  distributors  to  cultivate  at 
once.  It  is  developing  faster  than  most  lamp  agents  realize. 

There  are  hundreds  of  thousands  of  the  so>called  farm  lighting  and  country 
home  lighting  outfits  now  in  use  throughout  the  country,  where  central  station 
service  is  not  available,  and  the  sale  of  these  plants  is  growing  at  a  tremen¬ 
dous  rate. 

It  is  estimated  that  there  will  be  sold  during  the  coming  year  as  many 
lighting  outfits  as  have  been  installed  in  the  past  ten  years. 

This  means  a  vast  market  for  WESTINGHOUSE  MAZDA  32-VOLT 
LAMPS,  and  it  will  be  an  attractive  source  of  profit  for  the  lamp  distributors 
who  establish  themselves  as  headquarters  for  this  type  of  lamp. 

Realizing  the  big  possibilities  in  this  field,  we  have  prepared  for 
WESTINGHOUSE  MAZDA  distributmu  a  special  selling  campaign,  to  assist 
them  in  securing  this  business.  Write  today  for  full  information  regarding  it. 


WESTINGHOUSE  LAMP  COMPANY 

165  Broadway,  New  York,  N.  Y. 


SaU«  OAcm  and  War^Kmaes  Throoffhoat  the  Country 
^TAnAviTPim  nvn,*-  v,av^  Canada — Canadian  Westinshouae  Go.  Ltd.,  Hamilton,  Ont. 

guaranteed  bt  the  name 
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(■this  Is  One  Of  Tliree 

Westinghouse  Radiator-Type  Transformers  built  for  a  large  Manufacturing 
Company  in  the  East  The  units  are  each  rated  at  2,500  Kva.,  oil-insulated, 
self-cooling,  single-phase,  60  cycle,  taking  power  at  66,000  volts  and  deliver¬ 
ing  at  6,600  volts. 


1 


.  I 
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Westinghouse  Electric  &  Manufacturing  Co. 

■  East  Pittsburgh,  Pa. 

Westiiimoiise 


Through  rain  or  shine,  summer  and  winter, 
Westinghouse  Outdoor  Oil  Circuit  Breakers, 
insure  continuous  service.  Years  of  success¬ 
ful  performance,  under  the  most  adverse 
climatic  conditions  have  demonstrated  the 
entire  adequacy  of  the  Type  G  Line  of  Oil 
Circuit  Breakers.  ' 


Outdoor  substations  re¬ 
present  the  solution  of 
present-day  probions  by 
eliminating  the  extraor¬ 
dinarily  high  cost  of  sub¬ 
station  building  construc¬ 
tion  with  attendant  labor 
and  material  difficulties. 


22,000  Volt  Outgoing  F«ed«r«,  Typ«  CB  Outdoor 
Eloctrically  Operated  Automatic  Overload 
Oil  Breakers,  pipe-frame  mounted . 

Westinghouse  Outdoor 

Circuit  Breakers  make  the  Outdoor  Substation  a 
success.  • 


We  illustrate  the  modern  North  Substation  of  the 
Duquesne  Light  Co.,  Pittsburgh,  Pa.  Stepping  down 
from  66,000  voks,  and  distributing  at  22,000  volts. 

Westinghouse  Electric  &.  Mfg.  Co. 

“  EAST  PITTSBURGH,  PA. 

San  Francisco,  1  Montgomery  St. 

Los  Angeles,  7th  and  Spring  Sts. 

PACIFIC  COAST  DISTRIBUTORS: 

Electric  Ry.  A  Mfrs.  Supply  Co.,  San  Francisco 
Fobes  Supply  Co.,  Portland  and  Seattle  . 

Illinois  Electric  (^.,  Los  Angeles  i 

The  Washington  Electric  Supply  Co.,  Spokane  '  M 


’WcsTiN^MOuse 
.  CLCCTWiC  . 


€€,000  Volt  Incoming  Line,  Type  CA  Outdoor 
Electrically  Operated  Automatic  Overload 
Oil  Breakers  and  Protactive  Equipment. 


General  View  showing  €€,000  and  22,000  Volt  Oil  Circuit  Breakers;  Protective  Equipment  and  12,500 

Kva,  Step-Down  Transformers. 
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HOT  WATER 
BOTTLE  COMFORT 
witli  nothing 
to  fill  and 
nothing  to  spill 


UNIVERSAL 


HEATING  PAD 


FOR  HOMES  WIRED  WITH  ELECTRICITY 


A  HEATING  PAD 

OFTEN  SAVES  A  DOCTOR’S  BILL 


Influenza  and  Pneumonia  have  taken  their  toll  of  the  best  and  bravest  in  our 
land. 

Eh)  not  wait  until  they  reach  your  very  door  before  finding  some  means  of 
stamping  out  these  dread  diseases. 

The  UNIVERSAL  Heating  Pad  will  help  a  great  deal  towards  the  relief  of 
that  cold  which  is  the  foundation  from  which  the  Influenza  starts. 

The.  use  of  the  Heating  Pad  when  chilly  or  whenever  an  ache  or  pain  starts 
will  often  check  it  before  it  develops  into  a  cold  which  at  this  time  is  pointing 
to  this  dread  disease. 

The  UNIVERSAL  Heating  Pad  will  help  toothache,  headache,  backache, 
sprains  or  bruises.  Ready  relief  is  obtained  by  using  this  Pad,  which  is  a 
stitch  in  time  when  trouble  of  this  kind  arises. 

The  only  3  Heat  Electric  Pad  which  positively  maintains  the  temperature  on 
each  degree  of  he^t,  the  changes  being  made  by  a  simple  pressure  of  the  finger 
can  be  changed  in  the  dark. 

This  Pad  is  ideal  for  sleeping  porches.  It  weighs  but  fourteen  ounces,  is  cov¬ 
ered  with  gray  eider-down  and  can  be  folded,  laid  flat  or  wrapped  around 
any  part  of  the  body. 

Nowadays  the  finest  of  arts  is  to  keep  fit,  so  give  this  wonderful  Heating  Pad 
a  chance  to  do  its  Bit  for  you.  Order  some  today  from  the  UNIVERSAL 
Jobber,  he  always  has  a  supply  on  hand  to  meet  your  demands. 


LANDERS 


<S-.  CLARK 
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Allen  Company,  L.  B . . — - 

Chicaco 

Allis-Chalmers  Manufacturing  Company. — ► — . . . 

MilwaokM.  Wia.;  San  Franciaco,  Loa  Angalaa.  Portland.  Saattla 

Aluminum  Company  of  America - — . — . 

Pittabursfa.  Pa. 

American  Conduit  &  Manufacturing  Co - - - 

(Saa  Pacific  Stataa  Elactric  Company) 

American  Fixture  C/ompany . . . 

Milwaukaa,  Wla. 

American  Electrical  Heater  Company . . . — . 

Datroit,  U.  S.  A. 

American  Technical  Society . . . 

Chlcaco,  m. 

American  Vulcanized  Fibre  Company . * . 

Wilmincton.  DaL 

Baker-Joslyn  Company  . . — . 

San  Franciaco,  Loa  Ancalea,  Saattla 

Bates  Expanded  Steel  Truss  Company - - — . . . 

Chlcaco 

Benjamin  Electric  Manufacturing  Company. — - - 

690  Hoi^rd  St..  San  Francisco 

Braden,  H.  R. . — — . - . 

San  Francisco 

Century  Electric  Company  _ _ — . 

St.  Lonis,  Los  Ancalas,  Sim  Franciaco,  Portland,  Salt  Laka  City 

Chicago  Fuse  Manufacturing  Company — — . — . 

Chicago,  Ill. 

Condit  Electrical  Manufacturing  Company.^ — . 

Sooth  Boston.  Mass. 

Crocker- Wheeler  Company . . . . . . 

Ampars^  N.  J. ;  San 
Crouse-Hinds  Comps 

Syracoaa,  Naw  Ton. _ 

Cutler-Hammer  Manufacturing  Company.... — 

Milwaukaa 

Davis  Slate  &  Manufacturing  Company — - - 

Chicago,  Dl. 

Drummond,  J.  A. . . . . 

San  Frandsco 

Economy  Fuse  &  Manufacturing  Company. . 

Chicago,  III. 

Edison  Electric  Appliance  Company,  Inc.... _ 

San  Franciaco,  Saattla,  Los  Angalaa 

Electric  Controller  &  Manufacturing  Co,... _ 

Claraland,  Saattla,  San  Francisco,  Los  Angalas 

Edison  Storag^e  Battery  Supply  Company... _ 

San  Franciseo,  Saattla,  Loo  Angdas 

Electrical  Engineers'  Equipment  Company _ 

Chicago,  m. 

Emerson  Electric  Manufacturing  Company... _ 

St.  Loois,  Mo. 

Electric  Agencies  Company _ _ _ _ 

San  Francisco,  Los  An^as,  Saattla 
Electric  Appliance  Company  _ _ _ 

San  Franciaco 

Electric  Material  Company,  The . . . . 

San  Francisco 

Electric  Railway  &  Manufacturers'  Supply  Co. 

San  Francisco 

Electric  Storage  Battery  Company . . . 

Phlladalphia,  San  Franciaco 

Fairbanks,  Morse  &  Company. . . . . . . 

Chicago 

Faries  Manufacturing  Company . . . 

Dacator,  Ill. 

Federal  Sigrn  System  (Electric) . . . . . 

San  Francisco,  Portland 

Fobes  Supply  Company _ _ _ _ 

Portland.  Saattla 

Franklin  Electric  Manufacturing  Company. _ 

Hartford,  San  Franciaco,  Los  Angalas 

Freydberg  Bros.,  Inc. . . . . 

Kaw  York,  San  F^ancisoo 

Gieneral  Electric  Company . . . . 

Los  Angalas,  Portlai^  Su  F^nciaoo,  SMttla,  Spo 

Goodwill  Electric  Ckimpany . . 


Landers,  Frary  &  Clark . . . . 

Vaw  Britain,  Conn. 

Locke  Insulator  Manufacturing  Company, 

(Saa  Pacific  Statas  Elactric  Company) 

Manhattan  Electrical  Supply  Company - 

Naw  York,  Chicago,  St.  Louis,  San  Fnncisoo 

McGill  Manufacturing  Company . 

Valparaiso,  Ind. 

Mechi^cal  Appliance  Company,  The.. 

Milwaukaa.  Wis. 

Moloney  Electric  Company . 

St.  I^is,  Mo. ;  San  Francisco,  Saattla,  L 

Montana  Electric  Company . 

Butta,  Graat  Falls 

Moore  &  Company,  Chas.  C . 

Los  Angelas,  Poland,  Salt  Laka  City, 

Tucson 

National  Carbon  Company . 

Claraland.  Ohio;  San  IVancisco 

National  Lamp  Works  . . 

Claraland,  Ohio 

National  Metal  Molding  (Company . . 

Pittsburgh,  Los  Angalas,  San  F^ncisco,  Seattle,  Portland 

National  X-Ray  Reflector  Company . . . . 

Chicago,  San  Francisco.  Los  Angalas 
New  York  Insulated  Wire  Company . . . . . 

New  York,  San  Franciaco 

Okonite  dJompany  (The)  . . . 

(All  Jobbers) 

Pacifle  States  Electric  CJompany . . 9,  10,  11,  12, 

Los  Angelas,  Portland,  Oakland.  San  Francisco,  Saattla,  Spokane 

Panama  Lamp  &  Commercial  Company . . 

San  Francisro,  Los  Angalaa 

Pass  &  Seymour,  Inc, . . . . . 

Solray,  N.  Y. 

Philadelphia  Electric  Company  Supply  Department  . 

Philadelphia 

Phillips  Wire  Company . . . . 

Loc  Angelas,  Seattle,  San  F^rancisco 

Pittsburgh  Piping  &  Equipment  Company . . . . 

San  Frandsco 

Plaut  &  Company,  L . . . . 

New  York  uty 

Pomeroy,  J.  G. _ _ . . . . . 

Los  Angalas 

Robbins  &  Myers  Company . . 

Springfield,  Ohio:  San  Francaco 

Roebling's  Sons  (Company,  Jno.  A . . 

.San  Franciaco 

Rofler-Smith  Company  . . . 

Maw  York,  San  Fnuiciaco,  Seattle,  Danrar,  Salt  Laka  City 

Rome  Wire  Company . . . 

Rome,  N.  Y. 

Sprague  Electric  Works  . . . . 

San  Frandsco,  Saattla,  Los  Angeles,  Portland.  Spokane 

Sangamo  Electric  Company . - _ . . 

Springfield,  Illinois 

Standard  Underground  Cable  Company. . . . . . 

San  Frandsco,  Los  Angelas,  Saattla,  Salt  Lake  City 
Square  D.  Company . . . . 

Detroit,  Mich. 

Squires  Company,  H.  B . . . 

Los  Angelas.  San  Francisco,  Saattla 
Technical  Book  Shop  . . . 

San  Frandsco 

Thomas  &  Sons  Company,  The  R . . . . . 

East  Liverpool,  Ohio.  (Saa  Western  Electric  Company) 

Tubular  Woven  Fabric  Company . . . . 

Pawtucket,  R.  L 

Union  Electric  Manufacturing  Company  ^ . . 

Milwaukee,  Wis. 

V.V.  Fittings  Company . . . . . . . . . 


San  Francisco,  Seattle, 


icisco,  Loa  Angeles 


Phftatelphia.  (See  Bakai>-Josl]ni  Comi>any) 

Wagner  Electric  Manufacturing  (Dompany... . . . 

St.  Louis.  Mo. 

Ward-Leonard  Electric  Company  . . . . 

Mt.  Vernon.  N.  Y. :  San  Francisco 
Washington  Electric  Supply  Company . . . 

Spokane 

Western  Electric  Company . . . 

Loa  Angelas,  Oakland,  San  Francisco,  Seattle.  Portland 

Westinghouse  Electric  &  Manufacturing  Co.. . . 

Butta,  Los  Angeles,  Portland,  Sait  Lake  City,  San  Fi 
Seattle,  Spokane 

Westinghouse  Lamp  Company . . . 

New  Yoik 

Weston  Electrical  Instrument  Company . . . 

Newark,  N.  J. ;  San  Frandsco 

Wisconsin  Electric  Company . . . 

Racine,  Wis. 

Young  &  Company,  Garnett . . . . 

San  Frandsco.  Los  Angelas.  Seattle,  Portland 

Youngstown  Sheet  &  Tube  Company . . . 

Youngstown.  Ohio.  (See  Elactric  Agendas  Company) 


Chicago,  m. 

Habirshaw  Electric  Cable  Co.,  Inc. 

(See  Western  Elactric  Company) 

Hemingray  Glass  Company _ _ 

Loa  Angeles,  Portland.  San  najiciseo 

Holabird  Electrical  Company . 

San  Frandsco 

Hubbard  &  Company . 

(Sea  Padfle  Statas  Electric  (^mpany) 
Hurley  Machine  Company . . 


(Chicago,  ni. 

Illinois  Electric  Company... 

.  Loa  Angelas,  Cihicago 

Keeler,  White  &  CTompany. 

San  Frandsco 

Klein  &  Sons,  Mathias . 

Chicago 
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The  Goodwill  Electric  Pad 
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BEST  — BEaUSE  SCIOITIFiailY  CONSTRUaED 


Alarms,  Borclar  A  Firs 

Keeler,  White  A  Company 
Farias  Manufacturing  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Aluminam  Wire  and  Prodncts 
Aluminum  Company  of  America 
Anchors.  Gay 
Baker-Joslyn  Company 
Crouse-Hinds  Company 
General  Electric  Company 
Hubbard  A  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Annunciators 

Manhattan  EHec.  Supply  Co. 

Pacific  States  Electric  Company 
Western  Electric  Company 
Arms,  Cross 
Baker-Joslyn  Company 
Benjamin  EUoctrlo  Mfg.  Co. 
Hubbard  A  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Arms,  Mast 
Baker-Joslyn  Company 
Hut>bard  A  Company 
Pacific  States  Electric  Company 
Arresters,  Lishtning 
Chicago  Fuse  Mfg.  Company 
Electrical  Engineers’  Equip’t  Co. 
General  Electric  Company 
Hubbard  A  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Asbestos  Shinglea  and  Lumber 
J..  A  Drummond 
Attachment  Plugs 
Beniamin  Electric  Mfg.  Co. 
Cutler-Hammer  Mfg.  Company 
Crouse-Hinds  Company 
General  Electric  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Pass  A  Seymour 
V.V.  Fittings  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Automobile  Acceasoriee 

Chicago  k'use  Mfg.  Company 
Benjamin  Electric  Company 
Edison  Storage  Batt’y  Supply  Co. 
Electric  Storage  Battery  Company 
General  Electric  Company 
Manhattan  Elec.  Supply  Co. 
National  Carbon  Company,  Inc. 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Batteries,  Dry  Cell 
Manhattan  Electrical  Supply  Co. 
National  Carbon  Company.  Inc. 
Pacific  SUtes  Electric  Company 
Western  Electric  Company 
Batteries.  Storage 
Edison  Storage  Batt’y  Supply  Co. 
Electric  Storage  Battery  Co. 
National  Carbon  Company,  Inc. 
Pacific  States  Electric  Company 
Western  Electric  Company 
Batteries.  Wet 
Keeler,  White  A  Company 
ManhatUn  Electrical  Supply  Co. 
National  Carbon  Company.  Inc. 
Pacific  SUtes  Electric  Company 
WesUm  Electric  Company 
Battery  Charging  Apparatus 
Cutler-Hammer  Mfg.  Company 
General  Electric  Company 
Pacific  SUtes  Electric  Company 
Wagner  Electric  Mfg.  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Bells,  Electric 
Keeler,  White  A  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  SUtes  Electric  Company 
Western  Electric  Company 
Books,  Electrical 
Technical  Book  Shop 
Boilers.  Steam 

Moore  A  Company,  Chas.  C. 
Bolts,  Expansion  A  GalTanixed 
Baker-Joslyn  Company 
Pacific  SUtes  Electric  Company 
WesUm  Electric  Company 
Boxes,  Junction  A  Outlet 
Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
Crouse-Hinds  Company 
Ceneral  Electric  Company 
Pacific  Sts»eo  Electric  Com|>any 
Sprague  E'ectric  Works 
Standr-.-f  Underground  Cable  Co. 
V.V.  Fittings  Company 
Western  Electric  Company 
Boxes,  Meter  and  Serrice 
Baker-Joslyn  Company 
General  Electric  Company 
Pacific  SUtes  Electric  Company 


Braces,  Cross  Arm 
Baker-Joslyn  Company 
Hubbard  A  Co. 

Pacific  SUtes  Electric  Comi>any 
Western  Electric  Company 
Brackets.  Pole  and  Wall 
Baker-Joslyn  Company 
Benjamin  Electric  Mfg.  Go. 

Faries  Manufacturing  Co. 
Hubbard  A  Company 
Locke  Insulator  Mfg.  Co. 

Pacific  SUtes  Electric  (^mpany 
Westinghouse  Electric  A  Mfg.  Co. 
Bus  Bars 

General  Electric  <>omi>any 
Philadelphia  Elec.  Co.  Supply  Dept 
Cables 

(See  Wires  and  Cabiss) 

Cable  Connecters 

Baker-Joslyn  Company 
Electrical  Engineers’  ^uip’t  Co. 
General  Electric  Company 
Pacific  SUtes  Electric  Comi>any 
Western  Electric  Company 
Cable  End  Bella 
Electrical  Engineers’  Equip’t  Co. 
Garland-Affolter  Eng.  Company 
General  Electric  Company 
Philadelphia  Elec.  Go.  Supply  Dept 
SUndard  Underground  (Table  (^. 
Western  Electric  Company 
Carbons,  Are  Lamp 
(Tenoral  Electric  (Company 
National  Carbon  (Tompany,  Inc. 
Pacific  SUtes  Electric  Company 
Christmas  Tree  Outfits 
Manhattan  £3ectrical  Supply  Co. 
National  Carbon  (Tompany,  Inc. 
Pacific  SUtes  Electric  (Tompany 
Western  Electric  Company 
Westinghouse  Dectric  A  Mfg.  Co. 
Circuit  Breakers 
(Ton^t  Electrical  Mfg.  Go. 
Electrical  Engineers’  Equip’t  Co. 
General  Electric  (Tompany 
Pacific  SUtes  Electric  Company 
Roller-Smith  Company 
Ward-Leonard  Electric  (Tompany 
Western  Electric  (Tompany 
Westinghouse  Electric  A  Mfg.  (To. 
Clamps,  Guy 
Baker-Joslyn  (Tompany 
General  Electric  (Tompany 
Hubbard  A  (Tompany 
Pacific  SUtes  Elsetrie  Company 
Western  Electric  Com{>any 
Westinghouse  Electric  A  Mfg.  Go. 
Clampe,  Insulator 
General  Electric  (Tompany 
Locke  Insulator  Mfg.  (Tompany 
Pacific  SUtes  Electric  (Tompany 
Philadelphia  Elec.  (To.  Supply  Dept 
Thomas  A  Sons  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Cleats,  Porcelala 

Baker-Joslyn  Company 
General  Electric  Company 
Pacific  SUtes  Electric  (Tompany 
Philadeiphla  Elec.  Co.  Supply  Dept 
Thomas  A  Sons  (Tompany 
Western  Electric  (Tompany 
Climbers 

Baker-Joslyn  Company 
Mathias  Klein  A  &ns 
Pacific  SUtes  Elsetrie  Company 
Western  Electric  (Tompany 
(Tasters 

Benjamin  Electric  Mfg.  (To. 
Faries  Mfg.  Company 
Pacific  SUtes  Electric  (Tompstny 
Western  Electric  Company 
Coils,  ArmaUre,  Field 
Crocker-Wheeler  Company 
General  Electric  Company 
Western  Electric  Company 
Westinghouse  ETectric  A  Mfg.  Co. 
Ceils,  Inductloa  and  Spark 
ManhatUn  Electrical  Supply  Co. 
Pacific  SUtes  Electric  (Tmpany 
Western  ETectric  Comimny 
Westinghouse  Qectric  A  Mfg.  Co. 
Ceils.  (Theke 

General  Electric  Company 
Western  ETectric  (Tompany 
Westinghouse  Electric  A  Mfg.  Co. 
Compounds,  Insulating  and  Splicing 
Bidcer-Joslyn  Company 
General  Electric  (Tompany 
Okonite  Company 
Pacific  SUtes  Electric  (Tompany 
SUndard  Underground  (Table  (To. 
V.V.  Fittings  Compatty 
Western  EHectric  (Tompany 
Condensers.  Steam 

Allis-(Thalmers  Mfg.  Company 
Moore  A  (Tompany.  (Thas.  (T. 
Westinghouse  EHectric  A  Mfg.  Co. 


Our  most  effective  method  of  selling  GOODWILL 
ELECTRIC  PADS  has  been  to  send  them  to  the  con¬ 
sumer  on  30  days  free  trial,  with  full  privilege  of 
return  at  our  expense.  We  have  sent  out  over  2000  in 
2  years  and  are  stronger  today  than  ever. 

If  this  is  true,  — AND  IT  IS,  — can  you  afford  NOT 
to  sell  the  GOODWILL? 


S  This  adrertisement  is  written  by  an  adrcrtislng  man  whose  physi-  S 
^  cian,  the  head  of  his  branch  of  the  profession  in  the  country.  S 
S  recommended  the  use  of  this  pad.  It  CURED  him.  S 

E  Price,  $7.00  E 

S  A  CKIODWILL  PAD  SHOULD  BE  IN  EVERY  HOME.—  E 
ELECTRICAL  DEALERS.  THIS  MEANS  YOU  S 

I  GOODWILL  ELECTRIC  CO.,  Chicago,  III.  | 

S  SI  East  Van  Buren  SL  E 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiE 


Protection 


Tension 

Lines 


A  DISCONNEa 
AND  EUSE 


which  will  operate 
effectively  when 
conditions  require 


Cat.  No.  7703.  36000  VolU 

Let  us  send  you  Bulletin 
No.  10  8  describing  it. 


Electrical  Engineers  Equipment  Co. 

710-714  W.  Madison  St.,  Chicago 

Las  Angeles  San  Francisca  Salt  Lake  City  Seattle 

San  Fernando  Bldg.  Rialto  Bldg.  Judge  Bldg.  L.  C.  Smith  Bldg. 
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Fans.  A.C.,  PortabU 
Cantury  Electric  Company 
Crocker-Wheeler  Company 
Emerson  Electric  Mfgr.  Company 
Federal  Sign  System  (Electric) 
(xeneral  Electric  Company 
Pacific  States  ESectric  Company 
Sprague  Electric  Works 
Western  Electric  Company 
Westinghouae  EHectric  A  Mfg.  Co. 
Fans.  D.C.,  Portable 
Crocker-Wheeler  Company 
Electric  Ry.  A  Mfg.  Supply  Co. 
Emerson  Electric  Mfg.  Company 
tieneral  Electric  C!ompany 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Peerleas  Electric  Company 
Robbins  A  Myers  Company 
Sprague  Electric  Woriu 
Western  Electric  Company 
Westinghouae  Electric  A  Mfg.  Co. 
Fans,  A.C..  Ceiling 
Century  Electric  Company 
Emerson  Electric  Mfg.  Company 
General  Electric  Company 
Pacific  States  EHectric  Company 
Rome  Wire  Company 
Sprague  Electric  Worits 
Western  Electric  Company 
Westlnghouse  EHectric  A  Mfg.  Co. 
Fans,  D.C.,  Ceiling 
Emerson  Electric  Mfg.  Company 
General  EHectric  Comi>any 
Pacific  States  EHectric  C^pany 
Sprague  Electric  Works 
Western  Electric  Company 
Westinghouae  ^ectric  A  Mfg.  Co. 
Fans,  Exhaust 

Allis-Chalmers  Mfg.  Company 
Crocker-Wheeler  (Company 
General  Electric  Company 
Moore  A  Company,  Chaa.  C. 
Pacific  States  EHectric  Company 
Sprague  Electric  Works 
The  Mechanical  Appliance  (k>. 
Western  Electric  Company 
Westinghouae  EHectric  A  Mfg.  Co. 
Feed  WaUr  Heaters 

Moore  A  Company,  Chas.  C. 

Fibre 

American  Vulcanised  Fibre  Co. 
Baker-Joelyn  Company 
General  Electric  Company 
Pacific  Statea  EHectric  Company 
Western  EHectric  Company 
FUUra,  Oil 

General  Electric  Company 
Moore  A  Company,  (Thas.  C. 
Fixtures 

American  Fixture  Company 
Beniamin  Electric  Mfg.  Company 
J.  A.  Drummond 
Faries  Mfg.  Company 
Plant  'A  Company 
National  X-Ray  Reflector  Co. 

Pass  A  Seymour 
V.V.  Fittings  Company 
Western  Electric  Company 
Fixture  Parts 

Benjamin  EHectric  Mfg.  Company 
Faries  Mfg.  Company 
Pass  A  Seymour 
V.V.  Fittings  Company 
Western  Electric  Company 
Flash  Lights,  Electric 
Federal  Sign  System  (Electric) 
National  Carbon  Company 
Pacific  States  EHectric  CSompany 
Western  Electric  Company 
Flood  Light  Projectors 
Crouse-Hinds  Company 
General  Electric  Company 
Furnaces,  Electric 
General  Electric  Company 
Western  EHectric  Company 
Fuse  Boxes 

Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
General  Electric  Company 
Pacific  Statea  EHectric  Company 
V.V.  Fittings  Company 
Western  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Fuse,  Wire  and  Link 
Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
Condit  Electric  Mfg.  Company 
(Seneral  Electric  Company 
Pacific  Statea  Elertric  Company 
Economy  Fuse  A  Mfg.  Company 
Western  Electric  Company 
Fuses,  High  Tension 
Baker-Joslyn  0>mpany 
Chicago  Fuse  Mfg.  Company 
General  Electric  0>mpany 
Pacific  Statea  Electric  Company 
Westinghouae  Electric  A  Mfg.  Co. 


Condaleta 

Crouse-Hinds  (k>mpany 
Pacific  States  Electric  Company 
Western  Electric  Company 
Concentric  Wiring  Fittings 
General  Electric  Company 
Western  EHectric  Comi>any 
Conduit  Fittings 

American  Conduit  Mfg.  (Company 
Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
National  Metal  Molding  Company 
Pacific  States  Electric  Company 
Sprague  EHectric  Works 
V.V.  Fittings  0>mpany 
Western  Electric  Company 
Conduit,  Flexible  and  Rigid 

American  (Conduit  Mfg.  Company 
Baker-Joslyn  (Company 
National  Metal  Molding  Company 
Pacific  States  EHectric  Company 
Sprague  Electric  Works 
Tubular  Woven  Fabric  Company 
Western  Electric  Company 
Youngstown  Sheet  A  Tube  Co. 
ConduiL  Underground 
Pacific  States  Electric  Company 
Western  Electric  Company 
Ck>nnectors 

Westinghouse  Electric  A  Mfg.  Co. 
Controllers,  Drum 
Union  Electric  Mfg.  Company 
Controllers,  Motor 
Crocker-Wheeler  Company 
Cutler-Hammer  Mfg.  Company 
Electric  Controller  A  Mfg.  Co. 
General  Electric  Company 
Union  EHectric  Mfg.  Company 
Wagner  Electric  Mfg.  Comimny 
Western  EHectric  Company 
Ward-Leonsird  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Contactors,  A.  C.  and  D.  C. 
Cutler-Hammer  Mfg.  Company 
Electric  Controller  A  Mfg.  Co. 
General  Electric  Company 
Westinghouse’  EHectric  A  Mfg.  Co. 
Converters 

Wagner  Electric  Mfg.  Company 
Cooking  Utensils,  Electric 
American  Electric  Heater  Co. 
Cutler-Hammer  Mfg.  Company 
Eldison  Electric  Appliance  Co. 
Landers,  Frary  A  Clark 
Pacific  States  Electric  0>mpany 
Western  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Cords,  Flexible  Beil 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Card,  Lamp 
Baker-Joslyn  Comxmny 
(^neral  EHectric  (yomimny 
Okonite  Company 
Pacific  States  EHectric  Company 
Western  Electric  Company 
Youngstown  Sheet  A  Tube  Co. 
Cord,  Telephone 

Baker-Joslyn  (Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Cut-Outs 

Chicago  FHise  Mfg.  Company 
Condit  EHectric  Mfg.  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Western  EHectric  Company 
Ward-Leonard  (Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Derricks,  Hoist  and  Ship 
Union  EHectric  Mfg.  Company 
Dimmers.  Theater 
Cutler-Hammer  Mfg.  Company 
General  EHectric  Company 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Ward-Leonard  EHectric  Company 
Dynamos.  A.C. 

Allis-Chalmers  Mfg.  Company 
Crocker-Wheeler  Company 
(general  EHectric  Comimny 
Wagner  EHectric  Mfg.  (Company 
Westinghouse  Electric  A  Mfg.  Co. 
Dynamos.  D.C. 

Allis-Chalmers  Mfg.  Company 
Crocker-Wheeler  Company 
General  EHectric  Company 
The  Mechanical  Appliance  Co. 
Westinghouae  EHectric  A  Mfg.  Co. 
Engines  Gas  and  Gasolino 
Allis-Chalmers  Mfg.  (Company 
Fairbanks.  Morse  A  Company 
Westinghouse  EHectric  A  Uffc.  Co. 
Engines.  Steam 

Allis-Chalmers  M^.  Cofimpany 
Moore  A  Company, ‘(%uli;C. 
Westinghoosd  SKieme  Co. 


AMERICAN”  ADJUSTABLE  FIXTURES 


mark  a  distinct  advance  in  the  solution  of  the- light¬ 
ing  problem,  in  factory  or  home;  in  fact,  for  any 
place  where  an  efficient  concentration  of  light  is 
desired. 

DON'T  WASTE  LIGHT 

Get  100  per  cent  returns  from  your  efforts,  and 
those  of  your  men.  AMERICAN  ADJUSTABLE 
FIXTURES  are  made  in  five  different  styles,  only 
one  of  which  is  shown. 

Ceiling  Fixtures,  Wall  Brackets,  Floor  Fixtures, 
Bendi  Fixtures,  Portables, — they  fill  every  require¬ 
ment  and  are  indispensable  and  inexpensive. 

AMERICAN  FIXTURE  CO. 

A.  C.  Runkel  and  Ed.  R.  Kiesslich,  Props. 

233  WEST  WATER  ST„  MILWAUKEE,  WIS. 


mCTDL  (XINTIXL  EQUIPMEOT 


SAFETTY  and  EHflci.ncy  ar«  the  two  objectives  toward  which 
all  designers  of  nnodem  shop  equipments  are  striving,  and  in 
UNION  ^Control  Systems  are  found  these  two  elements  combined 
with  a  iuggedness  and  durability  which  unquestionably  entitle 
them  to  your  favorable  consideration. 


Bulletin — GA2 


Union  Electric 
Manufacturing 
Co. 

MILWAUKEE,  WIS. 


Pacific  Coast 
Representatives 


Garland -Affolter 
Eng.  Co. 


LOS  ANGELES 
SAN  FRANCISCO 
SEATTLE 


CHAS.C.MOORE&CO 
ENGINEERS  !!!£= 


January  1,  1919] 
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The  Fena  arith  the  PiTe  Year  Guarantee 


Fums.  Miacellaneooa 
Baker-Joalyn  Company 
Chicago  Fuae  Mfg.  Conmany 
Condit  £Uectrical  M.tg.  Company 
Economy  Fuae  A  Mfs.  Company 
General  Electric  Company 
Federal  Sign  Syatem  (Electric) 
Pacific  Statea  Electric  ComiMiny 
Weatem  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Fnaca,  Telephone 
Chicago  Fuae  Mfg.  CJompany 
Pacific  Statea  Electric  (jompany 
Weatem  Electric  Company 
GoTeraera,  Preaanre 
Allia-Chalmera  Mfg.  Company 
General  EUectric  Company 
Grindera 

Wiaconain  Electric  Company 
Gnarda,  Lamp 

Benjamin  Electric  Mfg.  0>mpany 
General  Electric  (Company 
Pacific  Statea  Electric  (k>mpany 
Weatem  Electric  Company 
Hand  Startera,  A.C.  and  D.C. 
Cutler-Hammer  Mfg.  (Company 
Electric  (controller  A  Mfg.  Oa. 
General  Electric  Company 
Union  Electric  Mfg.  Company 
Wagner  Electric  Mfg.  Company 
Weatem  Electric  Company 
Ward-Leonard  Electric  Ck>mpany 
Weetinghouae  Electric  A  Mfg.  Co. 
Hangera,  Are  Lamp 
General  Eaectric  Ck>mpany, 
Hubbard  A  Company 
Pacific  SUtea  Electric  0>mpany 
Weetinghouae  Electric  A  Mfg.  Co. 
Hangcra,  Cable 

Baker-Joalyn  (k>miMUiy 
Condit  Electrical  Mfg.  0>mpany 
General  Electric  Company 
Hubbard  A  Company 
Pacific  SUtea  Electric  Company 
Standard  Underground  Cable  Co. 
Weatem  Electric  (Company 
Hangera,  Conduit 
Pacific  SUtea  Electric  Company 
Weatem  Electric  Company 
Hangera,  FixUre 
Fariaa  Mfg.  (Company 
Pacific  SUtea  Electric  (k>mpany 
Weatem  Electric  Company 
Hardware.  Pole  Lino 
Baker-Joelyn  Company 
Hubbard  A  Company 
Pacific  SUtea  Electric  CV>mpany 
Thomaa  A  Sona  (k>mpany 
WesUrn  Electric  Company 
Weatinghouse  Electric  A  Mfg.  Co. 
Headlighta,  Electric 
Crouae-Hinda  (Company 
(Seneral  lUectric  (k>mpany 

Heating  Appliancea.  Including 
Irena.  SUtoo.  Etc.  (Electric) 
American  Electric  HeaUr  Co. 
Cutler-Hammer  Mfg.  C!ompany 
Ediaon  Electric  Appliance  Co. 
Federal  Sign  Syatem  (Electric) 
Goodwill  Electric  Company 
Landera.  Frary  A  (Hark 
ManhatUn  Electrical  Supply  Co. 
Pacific  SUtea  Electric  Ck>mpany 
Weatem  Electric  (company 
Weetinghouae  Electric  A  Mfg.  Co. 

Heiata.  Eiectric 
Fairbanka.  Morae  A  Company 
Moore  A  (Company,  Chaa.  C. 
Sprague  Electric  Woika 
Weatem  Electric  Company 

Heoda,  Street 

Beniamin  Electric  Mfg.  (Company 
General  Electric  (Company 
Pacific  SUtea  Electric  Company 
Weatem  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 

Heoae  Lighting  OutfiU 
Weatem  Electric  (Company 
WeaUnghouae  Electric  A  Mfg.  Co. 

InatruuMuta,  Indicating 
General  Electric  (}ompany 
Pacific  SUtea  Electric  Company 
Roller-Smith  (k>mpany  * 
Weatinghouae  Electric  A  Mfg.  Co. 
Weeton  Electrical  Inatrament  Ca 

Indnatrial  Tmcka 

Union  Electric  Mfg.  0>mpany 

Inatmuaenta.  Recording 
,  (General  Sectric  (company 
'  Pacific  SUtea  Electric  Company 
Roller-Smith  Company 
We^nghouae  Dectric  A  Mfg.  Co. 


InatruBMaU.  Teating 
General  Electric  Company 
National  Carbon  Company 
Pacific  SUtea  Electric  Company 
Roller-Smith  Company 
Weatem  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Inaulatora,  Glaaa 
Baker-Joalyn  Company 
General  Electric  (kunpany 
Hemingray  Glaaa  Company 
Locke  Inaulator  Mfg.  (Company 
Pacific  SUvea  Electric  Company 
WeaUm  Electric  (Company 
Inaulatora.  High-Tenaion 
Baker-Joalyn  Company 
Electric  Agenciea  Company 
(leneral  Electric  Company 
Locke  Inaulator  Mfg.  Company 
Pacific  SUtea  Electric  Company 
Thomaa  A  Sona  Company 
Weatem  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Inaulatora.  Percclain 
Baker-Joalyn  Ck>mpany 
General  Electric  Company 
Locke  Inaulator  Mfg.  CJompany 
Pacific  SUtea  Electric  Company 
Philadelphia  Elec.  Co.  Supply  Dept 
Thomaa  A  Sona  Company 
Weatem  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Inaulatora.  Suapcnalen 
Baker-Joalyn  Company 
General  Electric  Company 
Locke  Inaulator  Mfg.  Company 
Pacific  SUtea  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Inaulating  Material 
American  Vulcanixed  Fibre  Co. 
Baker-Joalyn  Company 
General  Electric  (^mpany 
Pacific  SUtea  EHectrlc  Company 
SUndard  Underground  Cable  (jo. 
Weatinghouae  Electric  A  Mfg.  Co. 
Inaulatien,  Moulded 
American  Vulcanised  Fibre  C!o. 
General  Electric  Company 
Pacific  SUtea  Electric  (k>mpany 
WeaUm  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Youngatown  Sheet  A  Tube  -  Ck*. 
Iren  Wire  (GalTanlaed) 
Baker-Joalm  (Company 
Pacific  SUtea  Electric  Company 
Weatem  Electric  Company 
Youngatown  Sheet  A  Tube  0>. 
Jebhera,  Electrical 
Bakei^oalyn ,  Co. 

Padlfie  SUtea  Electric  CJompany 
WeaUm  E3ectrlc  (}ompany 
Lamp  SUndarda 

Pacific  SUtea  Electric  Company 
WeaUm  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Lampa,  Electric,  Arc 
General  Electric  (k>mpany 
Pacific  SUtea  IHectric  (ktmpany 
WeaUm  Electric  Ck>mpany 
Weatinghouae  ElecUie  A  Mfg.  Co. 
Lampa.  Incandeacent 
Ediaon  Lamp  Worka 
Federal  Sign  SyaUm  (Electric) 
Franklin  Electric  Mfg.  Company 
National  Lamp  Worka 
Pacific  SUtea  Electric  (Company 
Weatem  Electric  CJompany 
Weatinghouae  Lamp  Company 
Lampa.  Miniature 
Ekiiaon  Lamp  Worka 
Fariea  Mfg.  (k>mpany 
Federal  -Sign  SyaUm  (Electric) 
Franklin  Electric  Mfg.  (k>mi>any 
National  (Carbon  (Company,  Inc. 
National  Lamp  Worka 
Pacific  SUtea  Electric  0>mpany 
WeaUm  Electric  Company 
Weatinghouae  Lamp  Company 
Launch  Lighting  Outfita 
Electric  Storage  Battery  Co. 
LighUing  Arreetera 
Electrical  Engineera’  Equip’t  Co. 
General  Electric  Company 
WeaUm  Electric  Company 
Weetinghouae  Electric  A  Mfg.  Co. 
Line  Material,  Pale 
Baker-Joalyn  Company 
General  Electric  Company 
Hubbard  A  (Company 
Locke  Insulator  Mfg.  (}omi>any 
Pacific  SUtea  Electric  (company 
Thomaa  A  Sona  (k>mpany 
WeaUm  Electric  Comimny 
Weatinghouae  Electric  A  Mfg.  Co. 
Line  MaUrial.  RaUway 
Baker-Joalyn  (Company 
General  Electric  Company 
WeaUm  Electric  0>mi>any 
Weatinghouae  Electric  A  Mfg.  Co. 


A.  C.  Desk.  Oscillating  and  Ceiling  Fans 
D.  C.  Desk  Fans  and  Oscillators 


New  Bulletin  Reedy  Jan.  1st 


The  Emerson  Electric  Mfg.  Co 

2032  Washington  Ave. 

St.  Louis,  Mo. 

Write  far  Names  of  California  Wholesalers 


Contractors 

for 

Complete 
.  Plants 


High 

Grade 

Machinery 


Home  Office:  SAN  FRANCISCO,  Sheldon  Bldg. 

Sah  Laka  City  Now  York  City  Los  Ansaloa 

Kesrns  Bldg.  Fulton  Bldg.  I.  N.  Van  Nuys  Bldg. 

Tocsoo  Soattle  Portland 

Santa  Rita  Hotel  Bldg  Mutual  Life  Bldg.  Spalding  Bldg. 


ckER-WHeelwi 
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#7  TRUE  ECONOMY 


Maclibicry.  Minlu 

Alli»-Ch*lin«n  Mtg.  Company 
MavnotSi  Liftlac 

Cutlar-Hammar  Mfc.  Company 
Bactrlo  Controllar  A  Mfg.  Co. 
Maters,  Ammeter  A  Volt 
General  Electric  Company 
National  Carbon  Company 
Rolle'-Smlth  Company 
Western  Electric  Company 
Wastlnshouse  Electric  A  Mfc.  Co. 
Weston  Electrical  Instrument  Co. 
Meters,  Watthear 
General  Eilectric  Company 
^ller.Smith  Company 
Western  Electric  Comimny 
Westinshoose  Electric  A  MIk.  Co. 
Meldlnc,  Metal 

American  Condnlt  Mtg.  Comitany 
National  Metal  Moldins  Company 
Western  Electric  Company 
Moldins,  Weed 

Pacific  States  Elsctric  Company 
Western  Electric  Company 
Meters,  A.C. 

Allis>Chalmers  Mfs.  Company 
Century  Electric  Company 
Crocker-Wheeler  Company 
Elmerson  Electric  Mfs-  Company 
Fairbanks,  Morse  A  Company 
General  £3ectrie  Company 
Mechanical  Appliances  Co. 

Robbins  A  Myers  Company 
Sprasue  E3ectric  Woriis 
Wasner  Electric  Mfs.  Company 
Western  Eilectric  Company 
Westlnshouse  Electric  A  Mfs.  Co. 
Meters,  D.C. 

Allis-Chalmers  Mfs.  Company 
Crocker-Wheeler  Company 
Emerson  Electric  Mfs.  Company 
Fairbanks,  Morse  A  Company 
General  Electric  Company 
Manhattan  Electricai  Supply  Co. 
Robbins  A  Myers  Company 
Sprasue  Electric  Works 
The  Mechanical  Appliance  Co. 
Wasner  Electric  Mfs.  Company 
Western  Electric  Company 
Western  Electric  Company 
Meter  Generators 
General  Electric  Company 
Sprasue  Electric  Works 
The  Mechanical  Appliance  Co. 
Wasner  Electric  Mfs.  Company 
Western  Electric  Company 
Westlnshouse  Electric  A  Mfs.  Co. 
Meter  Pretecters 
General  Electric  Company 
Meter  Starters,  A.C  and  D.C. 
Crocker-Wheeler  Company 
Cutler-Hammer  Company 
General  Electric  Company 
ElecMc  Controller  A  Mfs.  Co. 
Wasner  Electric  Mfs.  Company 
Western  Electric  Company 
Ward-Leonard  Electric  Company 
Westlnshouse  Electric  A  Mfs.  Co. 
Nereltiss,  Electric 
American  Ehrer-Ready  Works 
Manhattan  Electrical  Supply  Co. 
Western  Electric  Company 
Oil  Banters  and  Systems 
Moore  A  Company,  Chas.  C. 
Osonators 

Pacific  States  Electric  Company 
Sprasue  Electric  Works 
PainL  Insnlatins 
Baker-Joslyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Westlnshouse  Electric  A  Mfs. 
Paints,  PrsseryatlTe 
Baker-Joeyin  Company 
Pacific  States  Electric  Company 
Panel  Board  Slate 
Daris  Slate  A  Mfs.  Company 
Panel  Boards 

Benjamin  Electric  Mfs.  Comitany 
Crouae-Hlnda  Con^ny 
General  Electric  Company 
Padfie  States  Electric  Company 
Sprasue  Electric  Works 
Western  Electric  Company 
Westlnshouse  Electric  A  Mfs*  Co. 
Panels,  Motor  Startins 
Condit  Electrical  Mfs.  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Union  Electric  Mfs.  Company 
Western  Electric  Company 
Ward-Laonud  Company 
Westlnshouse  Electric  A  Mfs.  Co. 
Pins,  Bncalyptas  and  Lecast 
Baker-Joslyn  Company 
Locke  Insulator  Mtg.  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 


Pins,  Iron  and  Steel 
Baker-Joslyn  Company 
Hubbard  A  Company 
Locke  Insulator  Mfs.  .Company 
Pacific  States  Electric  Company 
Thomas  A  Sons  Company 
Western  Electric  Company 
Pipe  Speclsla 

•American  Conduit  Mfs.  Company 
National  Metal  Moldins  Company 
Pittsbursh  Pipins  A  Equip.  Co. 
Pipins  Installations 
Pittsbursh  Pipins  A  Equip.  Co. 
Plates,  Flash  Switch 
Cutler-Hammer  Mfs.  Company 
General  Electric  Company 
Pacific  States  Electric  C^pany 
Western  Eleetric  Company 
Plnss,  Attachment 

Benjamin  Eleetric  Mfs.  Company 
Condit  Electric  Mfs-  Company 
Crouse-Hind:  Company 
Cutler-Hammer  Mfs.  Conmany 
Eklison  Electric  Appliance  Co. 

General  Electric  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Western  Electric  Company 
Westlnshouse  Electric  A  Mfs.  Co. 
Plnss,  Flush 

General  Electric  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Western  Electric  Company 
Plnss,  Stese 

General  Electric  Company 
Pacific  States  Electlrc  Company 
Western  Eleetric  Company 
Pole  Line  Hardware 
Baker-Joslyn  Company 
Huhbard  A  Company 
Locke  Insulator  Mfs.  Company 
Pacific  States  Electric  Company 
Thomas  A  Sons  Company 
Westlnshouse  Eleetric  A  Mfs.  Co. 
Poles,  Iron  and  Steel 
Baker-Joslyn  Company 
Bates  Expanded  Steel  Truss  Co. 
Pacific  States  Electric  Company 
Western  Electric  Company 
Pole,  Wood 

Baker-Joslyn  Company 
Pacific  States  Eleetric  Company 
Western  Electric  Company 
Porcelain  Specialties 

General  Electric  Company 
Locke  Insulator  Mfs.  Company 
Philadelphia  Elec.  Co.  Supply  Dept 
Thomas  A  Sons  Company 
Portables,  Electric 
Faries  Mfs.  C^pany 
Pacific  States  Electric  Company 
Western  Electric  Company 
Potheads 

Electrical  Ensineers’  Equip’t  Co. 
Philadelphia  Elec.  Oo.  Supply  I^pt 
Standard  Undersround  Cable  Co. 
Power  Plant  Pipins 
Moore  A  Company,  Chas.  C. 
Pittsbursh  Pipins  A  Equip.  Co. 
Power  Plants 

Allls-Chalmers  Mfs.  Company 
General  Electric  Company 
Moore  A  Company.  Cliaa.  C. 
Western  Electric  Cmnpany 
Westlnshouse  Electric  A  Mfs.  Co. 
Projocters,  Electric 
Crouse-Hinds  Company 
General  Electric  Company 
National  X-Ray  Refle^r  Co. 
Western  Electric  Company 
ProteetiTe  Derleas 
Electrical  Ensineers’  Ek]uip’t  Co. 
Philadelphia  Elec.  Co.  Supply  Dept 
Pumps,  Condenser 
Westinshmiae  Electric  A  Mfs.  Co. 
Pumps,  Centrifnsal 
Fairbanks,  Morse  A  Company 
Moore  A  Company,  Chas.  C. 
Westlnshouse  Electric  A  Mfs.  Oo. 
Push  Buttons 

Benjamin  Eleetric  Mfs.  Company 
General  Electric  Company 
Manhattan  Electrical  Supply  Co. 
Pacific.  States  Electric  Company  , 
Western  Eleetric  Company 
Radiators,  Electric 

American  Electrical  Heater  Co. 
Cutler-Hammer  Company 
Edison  Electric  Appliance  Co. 
General  Eleetric  Company 
Landers,  FYary  A  Clark 
Pacific  States  Electric  Compan;' 
Western  Electric  Company 
Westlnshouse  Eleetric  A  Mfs.  Co. 


The  slishtly  hlsher  coet  of  Crocker-Wheeler  Motors 
is  quickly  defrayed  in  their  uninterrupted  serv¬ 
ice  and  freedom  from  repairs  and  replacements 
Stocked  for  immediate  shipment 


I  CROCKER.WHEELER  COMPANY,  I 

s  ST  Neir  Meatg—ery  SL,  San  Fraaeioce  —  TeL  Satter  1*7*  ^ 

=  Smith-Booth-Usher  Co.,  Los  Anseles,  distributors  of  C-W  = 

s  apparatus  in  ^uthem  Cal.,  Arisona  and  New  Mexico  s 

illllllllilllllllllllllllllllHIUlUIIIIIIIIIIIIIHIIIUIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllllllllin 


ALLENSr.SODERIIK  FLUX 


More  Sodered  joints  and 
Better,  Stronger  Joints 
per  man  per  hour  — 

—Any  metal  to  any  metal— (including  aluminum)  use 

ALLEN  Non  Acid 
Sodering  Fluxes 

Samples  free 

L  B.  Aiki  C«.,  lac,  4540  N.  Liacola  St.,  Chkato 

intWllUniHitlUHIKIIUIIIIIlllllUIIH 


What  could 
be  more 
simple 


for  starting  a 
motor  than  a 
single  throw 
switch? 


Wagner  type  BW  Self-starting-  Polyphase  and 
BA  singlephase  motor  require  no  other  appara¬ 
tus.  Unequalled  for  remote  or  automatic 
control. 


And  the  Quality  built  into  Wagner  motors 
insures  the  user  against  failure  or  repair  costs. 


Ask  for  Bulletins  11014  and  11714 


Electrical  Slate 

n  H  PENRPIYN  PURPLE  „ 

•  •  PENRHLN  MONSONIZED  ^  .. 
L  IMPERIAL  BLtVCK  U 
^  MON  SON  BLACK  ‘5 

Our  f^ico List  Cfuotes JRices  porSlah 
andLiiVey  Much  ^'aluable  Information 

DAVIS  SIAm&MANlMCTlJR^ 

CHICAGO 

tones:  Chicd^allL  Mufk^on,  Mich . 


January  1,  1919] 


BUY 


CLASSIFIED  INDEX  TO  ADVERTISERS 


Rail  Bonds 

Goneral  Eloctrlc  Company 
Rollor  Smith  Company 
Wostinghouso  Eloctrlc  h  Mfy.  Go. 
Ranfsa,  Eloctrlc 
American  Electrical  Hoater  Go. 
Edison  EHectric  Appliance  Go. 
Federal  Sitrn  System  (Electric) 
General  Electric  (Company 
Landers,  Frary  h  Glark 
Pacific  States  Electric  Gompany 
Western  Electric  Gompany 
Westinyhouse  Electric  h  Kfa.  Go. 
Rectifiers 

General  Electric  (Company 
Pacific  States  Electric  Company 
Wagner  Electric  Mfg.  Compsmy  . 
Western  Electric  Gompany 
Westlnghonse  ESectric  *  Mfg.  Co. 
Refiecters 

Benjamin  Electric  Mfg.  Company 
J.  A.  Drummond 
Farias  Mfg.  Company 
General  Electric  Company  > 
National  X-Ray  Reflector  Co. 
Pacific  States  Electric  Company 
Western  Eaectric  Company 
Recnlaters,  Boiler  Feed 
Moore  A  (Company,  Chas.  C. 
Regalaters,  Voltage 
General  Electric  Company 
Western  Electric  Company 
Ward-Leonard  Electric  Company 
Westingbouse  Electric  A  Mfg.  Co. 
Relays 

Condit  Electric  Mfg.  Company 
Manhattan  Elec.  Supply  Co. 
Philadelphia  Elec.  Co.  Supply  Dept 
Resistance  Units 
Cutler-Hammer  Mfg.  Company 
General  Electric  Company 
Union  Electric  Mfg.  Company 
Western  Electric  Company 
Ward-Leonard  Enectrie  Company 
Westinghouae  E3ectric  A  Mfg.  Co. 
HfilttaTW 

Cutler-Hammer  Mfg.  Company 
Electric  Controller  A  Mfg.  Co. 
Union  Electric  Mfg.  (Company 
General  Electrie  (}ompany 
Western  Electrie  Company 
Ward-Leonard  Electric  Company 
Westinghouae  E3ectric  A  Mfg.  Co. 
Rheostats 

Cutler-Hammer  Mfg.  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Union  Electrie  Mfg.  Company 
Western  Electrie  Company 
Ward-Leonard  Electric  Company 
Westinghouae  EUectrie  A  Mfg.  Co. 
Reds,  Copper,  Brass,  Brense 
Standard  Underground  Cable  Co. 
Rosettes 

Crouae-Hinda  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Pass  A  Seymour 
Searchlights 

B  General  ESeetric  Company 

raeifle  States  Electric  Company 
Western  Electric  Company 

Shades 

Benjamin  Electric  Mfg.  Company 
Paries  Mfg.  Company 
National  X-Ray  Reflector  Co. 
Western  Electric  Company 
Signs,  Electric 

Federal  Sign  System  (Electric) 
Slate 

Daris  Slate  A  Mfg.  Company 
Sockets  and  Receptadsa 

Benjamin  Electrie  Mfg.  Company 
Cutler-Hammer  Mfg.  Company 
Crouae-Hinds  Company 
Federal  Sign  System  (Electrie) 
General  Electrie  Company 
Pacific  States  Electric  Company 
Pass  A  Seymour 
V.V.  Fittings  Company 
Western  Electric  Company 
Westinghouae  Electeie  A  Mfg.  Go. 
Solder,  Self  FInxing 
L.  B.  Allen  Comiwny 
Baker-Joslyn  Company 
Pacific  States  Elactric  (}ompany 
Western  Electric  Company 
Soldering  Paste 
L.  B.  Allen  Company 
Baker-Joelyn  Company 
Benjamin  Enectrie  Mfg.  Company 
Pacific  States  Enectrie  Cominuiy 
Western  Enectrie  (company 
Staples,  Insalating  . 

Pacific  States  Sectrie  Company 
Western  Elaetric  Company 


Starters  (Self),  D.C.  and  A.C. 
Condit  ESectrie  Mfg.  Comimny 
Cutler-Hammer  Mfg.  Company 
Electric  Controller  A  Mfg.  Co. 
General  Electric  Company 
Pacific  States  Enectrie  Company 
Western  Electric  Comi>any 
Ward-Leonard  Elecrie  Company 
Westinghouae  Electric  A  Mfg.  Go. 
Starters  (Hand).  D.C.  and  A.C. 
Condit  Eneetrical  Mfg.  Company 
Cutler-Hammer  Mfg.  Company 
Enectrie  Controller  A  Mfg.  Go. 
General  Electric  Gompany 
Pacific  States  Enectrie  Gompany 
Union  Enectrie  Mfg.  Company 
Wagner  Enectrie  Mfg.  Gompany 
Ward-Leonard  Enectrie  Gompany 
Western  Enectrie  Gominmy 
Westinghouae  Electrie  A  Mfg.  Co. 
Strand  (Galraaisad) 

Baker-Joslyn  Company 
Pacific  States  Enectrie  Company 
Western  Enectrie  Comi>any 
Supplies,  Electrical 
Baker-Joslyn  Company 
Benjamin  Enectrie  Mfg.  Company 
General  Enectrie  Company 
Manhattan  Enee.  Supply  (jo. 

Pacific  States  Electric  ComiMtny 
Western  Enectrie  Comiwny 
Westinghouae  Electric  A  Mfg.  Co. 
Switch  Boxes 

Baker-Joelyn  Company 
Crouse-Hinds  Coinpany 
General  Enectrie  Company 
Pacific  States  Electric  Gompany 
Sprague  Enectrie  Works 
Square  D  (}ompany 
Western  Enectrie  Company 
Westinghouae  Electric  A  Mfg.  Co. 
Switch  Lags 

General  Electrie  Company 
Pacific  States  E3oetric  (Company 
Western  Enectrie  Company 
Westinghouse  Enectrie  A  Mfg.  Co.> 
Switches,  Float 

Cutler-Hammer  Mfg.  Gompany 
Electric  Controller  A  Mfg.  Co. 
General  Enectrie  Company 
Pacific  States  Electric  Company 
Westinghouse  Electrie  A  Mfg.  Co. 
Switches.  Disconnecting 
Electrical  Engineers'  Elquip’t  Co. 
General  Enectrie  Company 
Pacific  States  Electric  Company 
.  Philadelphia  Elec.  Co.  Supply  Dept 
Square  D  Company 
Westinghouae  Electric  A  Mfg.  Co. 
Switches.  High  Tension 
Electrical  Engineers'  Elquip’t  Co. 
General  Electric  Company 
Pacific  States  Electric  Company 
Westinghouse  Enectrie  A  Mfg.  Co. 
Switches,  Knife 

Baker-Joslyn  Company 
(DondR  Electrical  Mfg.  Co. 
Crouae-Hinds  Company 
Electric  Controller  A  Mfg.  Co. 
General.  Enectrie  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  Company 
Square  D  Company 
Westinghouse  Enectrie  A  Mfg.  Go. 
Switches,  Oil 

Allis-Chalmera  Mfg.  Company 
Condit  Electrical  Mfg.  Company 
Crocker-Wheeler  Company 
Oneral  Electrie  Company 
Pacific  States  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Switches.  Pendent 

Beniamin  Electric  Mfg.  (jo. 
Cutler-Hammer  Mfg.  Company 
(jeneral  Electrie  Company 
Pacific  States  Electric  Company 
Western  Electric  Gomi>any 
Westinghouse  BetV ' '  '  Mfg.  Go. 
Switch^  Push  Bit*’  r. 

Eklison  Enectrie  Appliance  Co. 
General  Electrie  Company 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Eleetrie  Company 
Western  Electric  Company 
Switches.  Snap 

Cutler-Hammer  Mfg.  Company 
General  Enectrie  Co. 

Manhattan  Eneetrical  Supply  Co. 
Pacific  States  Electric  Company 
Western  Enectrie  Company 
Switches.  SeleneM 
Cutler-Hammer  Mfg.  Comi>any 
General  Enectrie  (jompany 
Pacific  States  Electric  (jompany 
Switches,  Pele-Tep 

(jondlt  Electrical  Mfg.  Company 
Electrical  Engineers’  Equip’t  Co. 
General  Enectrie  Company 
Pacific  States  Electric  (jompany 
Western  Eleetrie  Company 


PHILLIPS  WIRE  CO 


Pawtucket,  R.  I. 

Bare  and  Insulated  Wires 

Carried  in  Stock  on  Pacific  Coast 

Westeni  Bcdric  C*.  Dectrk  AppliiKc  Co.  Westen  Electric  Co. 

Seattle  Sea  frasdscs  Las  Asfclet 


SAVE  MAN  POWER  WITH 

EDISON 

STORAGE  BATTERIES 


One  industrial  truck  or  tractor,  Edison 
equipped,  replaces  from  five  to  fifteen  men 
and  increases  production  by  speeding  up 
transportation. 

Specify  the  only  battery  built  of  steel. 

rULL  DETAILS  IN  BULLETIN  600-J 


EDISON  STORAGE  BATTERY  SUPPLY  CO 
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PACIFIC  COAST  REPRESENTATIVE 


ELECTRICAL  SPECIALTY  COMPANY 
SSS  Market  Street  San  Franciaco,  Cal. 


Leading  Jobbers  handle  it 


NEVER  UNRAVELS 

“Once  used  —  never  abandoned” 


FREYDBERG  BROS.,  Inc. 

55  WEST  IStk  STREET  NEW  YORK 


(pronounced  fast  edse) 


Proper  insulation  is  of 

paramount  importance 

whether  it  be  for  AR-  i 

MATURE  or  FIELD 

Coil  Winding,  or  merely  a  call  bell  wire. 

“FASTEJ”  Tape  will  answer  all  purposes 

where  impregnated  Tape  can  be  used 

It  is  well-named  “FAST  EDGE.”  In  rolls 

of  72  yards  —  widths  from  H-inch  up. 

Send  for  a  sample. 


GRIMSHAW-i 


Our  Tapes  are  made  o( 
the  strongest  sheeting  ob¬ 
tainable,  The  compound 
is  rubber,  not  tar  or  pitch 
and  it  is  calendered  into, 
not  merely  raread  on  the 
sheeting.  These  features 
are  costly  but  they  make 
tapes  that  are  stronger,  stick  faster,  insulate  better, 
and  keep  fresh  longer  than  brands  without  them. 


InsulatingTapes 


The  extra  quality  is  more  than  worth  the  extra  cost 
Increased  annual  sales  for  over  a  quarter  century 
shows  others  have  found  it  so. 

You  will  too— try  these  brands  the  next  tape  you  buy. 
From  your  dealer  or 

New  York 
Insulated  Wire  Co. 

MWYOIK  BOSTON  CNKAfiO 

San  Francisco 


140  Second  Street 


LCOMPCTITION 


H- .  ^ 

iWHERE  TO  BUY 

Uj  CLASSIFIED  INDEX  TO  ADVERTISERS 


Switchboard  Slato 
Davit  Slate  A  Mfa.  Ck>nipan]r 
Switchbaarda,  Pawor  and  Usbtlnf 
Alllt-Chalmera  Mfc.  Co. 
Crouae-HInda  Company 
Electric  Storage  Battery  Co. 
Pacific  States  Electric  Company 
Sprarne  Electric  Works 
Wsstem  Electric  Company 
Weetinahottsa  Elactric  A  Mtg.  Co. 
Switchbaarda,  Tcicpbena 
Western  Electric  Company 
Tape 

Baker-Joslyn  Ck>mpaiiy 
Freydbers  Broa. 

General  ESaetrie  Company 
New  York  Insulated  Wire  Co. 
PacISe  States  Elactric  Comiiany 
Waatam  Elactric  Company 
Westinghouae  ESsctrie  A  Mfg.  Co. 
Telephons  Bgaipment 
Manhattan  Electrical  Supply  Co. 
Pacific  States  Electric  C6mi>any 
Western  Electric  Company 
Terminals 

General  Elactric  Company 
Pacific  Stataa  EHactric  (Company 
Standard  Underground  Cable  Co. 
Wagner  Electric  Mfg.  (Company 
Weatinghouae  Elactric  A  Mfg.  (}o. 
Toola,  Cenatraction 
Baker-Joslyn  Company 
Hubbard  A  (Company 
Mathias  Klein  A  Sons 
Pacific  Statea  Electric  Company 
Western  Electric  Ck>mi>any 
Towers.  Sta^ 

Pacific  Statea  Electric  Company 
Transfenaera 

Allis-Chalmars  Mfg.  Company 
Condit  EHectric  Mfg.  (Company 
Crocker-Wbaaler  Company 
Genaral  Elactric  (jompany 
Moloney  Electric  Company 
Pacific  Statea  Elactric  Company 
Wastam  Elaetr..^  Company 
Westinghouae  SieeMe  A  Mfg.  Co. 
Trolley  Line  Material 
General  Electric  Company 
Pacific  Statea  Electric  Company 
Weatem  Elactric  Company 
Westinghousa  Etaefric  A  Mfg.  Co. 
Tabea.  Copper  and  Braaa 
Standard  Undarground  Cable  Co. 
Tubing,  Flexible  Nen>Metallic 
American  Conduit  Mfg.  Company 
Tubular  Woven  Mfg.  (Company 
Tarbinas,  Steam 
Allia-Chalmers  Mfg.  Company 
General  Electric  Company 
Weetinghousa  Elactric  A  Mfg.  Co. 
Tnrbinea,  Watar 

Allis-Chalmera  Mfg.  Company 
Vacuum  Cleaaera.  Elactric 
American  Ever-Ready  Works 
Edison  Electric  Appliance  Co. 
Federal  Sign  System  (Electric) 
Hurley  Machine  Company 
Pacific  Statea  Electric  (company 
Wcstam  Electric  Company 
Washing  Machines 

Federal  Sign  System  (Electric) 
Hurley  Mschine  Co. 

Pacific  Statea  Electric  0>mpany 
Western  EHectric  Company 
WaUr  Heaters.  Electric 
General  Electric  0>mpany 
Edison  Electric  Aimliance  Co. 
Landers.  Frary  A  Qaric 
Pacific  Statas  Electric  Company 
Western  Electric  Company 
Westingbouse  Electric  A  Mfg.  Co. 
Wire,  Alaminam 
Aluminum  Company  of  America 
Pacific  States  Ele<^c  Company 
Western  Electric  (Company 


Wire,  Annanciator  and  Office 
Pacific  States  Electric  (}ompany 
Phillips  Wire  Company 
Rome  Wire  Company 
Standard  Underground  (Table  Co. 
Western  Electric  (Tompany 
Wire,  Armered 

Baker-Joelyn  C!om{>any 
Detroit  Insulated  Wire  (Company 
General  Electric  Company 
Habirshaw  Electric  Cable  Co.  Inc. 
Pacific  States  Electric  (Tompany 
Spragne  Electric  Worics 
Standard  Underground  (Table  Co, 
Western  Electric  Company 
Youngstown  Sheet  A  l^ibe  Co. 
Wire,  Asbcetea><Tevered 
Baker-Joslyn  (Tompany 
General  Electric  (Tompany 
Pacific  States  Elsctrie  (Tompany 
Western  Electric  Company 
Wire,  Bare  (Topper 
Baker^oslyn  (Tompany 
(Teneral  Enectric  Company 
Pacific  Statea  ISectric  (Tompany 
Phillips  Wire  (Tompany 
Rome  Wire  (Tompaay 
Standard  Underground  Gable  (To- 
Weetem  ETlectric  Company 
Wire,  Copper  (Tlad 
Standai^  Underground  Cable  (To. 
Wire,  Enameled 
General  Electric  (Tompany 
Pacific  States  Enectric  (Tompany 
Western  Electric  (Tompany 
Youngstown  Sheet  A  TuIm  Co. 

Wire,  Galvanised  and  Strand 
Baker-Joslyn  (Tompany 
Pacific  States  Eleetric  (Tomimny 
Western  Electric  Company 

Wire,  Magnet 
Baker-Joslyn  (Tompany 
General  Enectric  Company 
Pacific  States  Electric  Company 
Standard  Underground  (Table  (^. 
Western  Electric  (Tompany 
Wire,  Rnbber-CTovered 
Baker-Joslyn  (Tompany 
Detroit  Insulated  Wire  Company 
General  Enectric  Company 
Habirshaw  Enectric  (Tid>le  Go..Ine. 
New  York  Insulated  Wire  Co.  ‘ 
Okonite  (Tompany 
Pacific  Statas  Enectric  Company 
Phillips  Wire  (Tompany 
Rome  Wire  (Tompany 
Standard  Underground  (Table  Co. 
Weatem  Electric  Company 
Wire,  Tclephane 

Baker-Joelyn  (Tompany 
Detroit  Insulated  Wire  Company 
Habirriiaw  Enectric  (Table  (To..Inc. 
Okonite  (Tompany 
Pacific  States  Elactric  Company 
Standard  Underground  Cable  (To. 
Western  Enectric  Company 
Youngstown  Shaat  A  Tube  (To. 
Wire,  Trolley 

Baker-Joslyn  (Tompany 
(General  Electric  (Tompany 
Pacific  States  Enectric  (Tompany 
Phillips  Wire  Comimny 
Standiard  Underground  (Table  Co. 
Western  Electric  (Tompany 
Wire.  Weatherproof 
Baker-Joslyn  (Tompany 
General  Electric  (Tompany 
Manhattan  Enactrical  Supply  Co. 
New  York  Insulated  Wire  Co. 
Okonite  (Tompany 
Pacific  States  Elactric  (Tompany 
Phillips  Wire  (Tompany 
Roma  Wire  (Tompany 
Standard  Undarground  Cabla  Co. 
Western  Electric  Company 


CLEARING  HOUSE  OF  ELECTRICAL  WANTS 


ELECTRICAL  ENGINEER— January  15th  or  at  such  time  as  is  fair  to  all 
parties,  I  will  be  open  for  engagement  as 

SUPERINTENDENT  OF  CONSTRUCTION  OR 
MANAGER  OF  A  MANUFACTURING  PLANT 
in  U.  S.  A.  or  for  American  corporation  on  foreign  soil. 

Capable  of  designing  electrical  and  mechanical  devleee  and  can  take 
full  charge  of  the  installation  of  Electric  Power  Equipment  and  machinery- 
Up  to  date,  pracUcal.  energetic,  resourceful,  good  organiser,  able  to 
get  the  best  out  of  men  under  my  charge  by  setting  best  example. 

Salary  expected  strictly  in  line  with  knowledge,  experience  and  ability, 
and  I  will  earn  every  dollar  of  iL 

Work,  not  holding  warm  a  chair,  wanted. 

Limitation  of  advancement  and  expansion  in  present  position  only 
reason  for  change.  Box  98,  Journal  of  Electricity. 


/ 


.1'  ■  Write  for  catalogue  or  ask  us  to  call  with  samples.  \ 

KEELER,  WHITE  CO. 

221  SECOND  STREET  SAN  FRANCISCO,  CAL.. 

Pacific  coast  agents 


January  1,  1919] 


A  FEDERAL  SIGN  is  the  crowning  glory  of  the  most  beautiful  factory  building  in  the  West 


Federal  Sign  System  (Electric) 

618  Mission  St,  San  Francisco 

LOS  ANGELES  OAKLAND  PORTLAND  SALT  LAKE  CITY 

941  West  ICth  St.  1737  Telesraph  Atc.  331  Oak  St.  Kearna  Bldf. 

and  oflcca  in  2S  other  cities  of  the  U.  S.  A. 

;'-i  nil'lllllUHMIHUIII'llllltllllllllMlII  'i'll"  ''  "I  HI  n  '  '  -'n  h|  ■  .  n  '  II  ,i  .. 


Designed  right 
Built  right 
Priced  right 


Designs  and 
Fstimales 
Furnished  free 


■  .vs^; 
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PORTLAND  SPOKANE  I  SAN  ERANGSCO 

SAN  rRANOSCO  SEATTLE  LOS  ANGELES 


LOS  ANGELES 
OAKLAND 


SEATTLE 

PORTLAND 


Electric  Appliance  Cc 

SAN  rRANCISCO 

JOBBERS  OF  ELECTRICAL 
AND  AUTOMOBILE  SUPPLIES 


AOflC  STATK  I  GARNETT  YOUNG 
ELECTRIC  C0.1  an^ 


DISTRIBUTORS  FOR 

General  Electric  Ceapany 
Sprague  Electric  Worka 
L«cke  Inralatar  Mfg.  Company 
Hnbbara  ft  Company 
Hemlngray  Glam  Company 
The  American  Conteit  Mfg.  Co. 
Harley  Machine  Company 
Croaae>Hln4a  Company 
iTanhoc-Rcgent  Worka 
Union  Metal  Mfg.  Company 
Landera,  Prary  ft  Clark 
L.  Plaat  ft  Company 
Square  D  Company 


COMPANY 


DISTRIBUTORS  FOR 


Packard  Lampa 
Para  Rubber  Corered  Wire 
Eden  Waahlng  Machinea 
Bryant  and  Perklna  Material 
Union  RellUable  Fnaea 
Economy  Reflllable  Fuaea 
Unireraal  Heating  Gooda 
Square  D  Switdiea 
Sl^raduct  and  Economy  Conduit 
Crouae  Hlnda  Material 
Emeroon  Motora 


Pacific  Coast  sales  agents  for 
ELECTRICAL  MANUFAQURERS  of 
QUALITY  PRODUaS 


Los  Angeles  Seattle  San  Frandsco 

H.  B.  Squires  Company 

Kepresenting 

Alphaduct  Company 

Condit  Electrical  Mfg.  Company 

Cutler-Hammer  Mfg.  Company 

Doaaert  &  Company 

Geo.  Cutter  Company 

L.  B.  Allen  Company,  Inc. 

Mathias  Klein  &  Sons 
National  India  Rubber  Co. 

Stanley  &  Patterson 
Thomas  &  Betts  Company 


Holabird  Electrical  Co. 

SAN  rRANCISCO 
Jobbers  of  Electrical  Supplies 

Distributors  of 

CENTRAL  TUBE  CO.— Conduit 
CHASE-SHAWMUT  CO.— Fuses 
FRANKLIN  MAZDA  LAMPS 
SQUARE  D  SWITCHES 

Appliances 
Ohio  Brass  Co.  0 


Illinois  Electric  Co 

JOBBERS 

Electrical  Supplies 


Distributors  of 
Psorlsss  Mssds  Lamps 
DstIs  Elsctric  Sawing  Ms- 
chinas 

Gayaar  Washing  Machines 
Apex  Vsenum  Clesnars  ' 

Union  Rallllabla  Fnaas 
CnUar-Hsmmer  Mstarisl 
Gao.  Cottar  Products 


ELECTRIC  RAILWAY 
d.  MANUFACTURERS 
SUPPLY  CO. 

Jobbers  and  Manufacturers 
of  Electrical  Supplies 

Speclmllsta  In 

Knife  Switches 
Panel  Boards 
Switchboards  and 
Insulating  Materials 

SAN  FRANCISCO 


liAMPlIGUARD 

THE  KEY  II TO  SAFETY 


•  Manufactured  By 

McGILL  MFG.  CO. 
Vslpuruiso,  Ind. 

Fully  protects  In¬ 
candescent  Lamps 
Against  Breakage 
and  Theft.  Locks  on  with  a  key.  Pays 
for  itself  for  every  lamp  saved. 

FOR  SALE  BY  ALL 

ELECTRICAL  SUPPLY  JOBBERS 


ELECTRIC  AGENCIES  CO 


FOBES  SUPPLY 
COMPANY 


H.  R.  BRADEN 


(Inc.) 

283  MINNA  ST..  SAN  rRANGSCO 
340  AZUSA  ST..  LOS  ANGELES 
12S2  riRST  AVE.  So..  SEATTLE 


(Boltc  A  Braden  Company) 


PAOnC  COAST  imESCNTATIVCS  Of - 

National  Electric  Utilities  Co. 

Ranges 

Vounarstown  Sheet  &  Tuhe  Co. 
Condnits 

C.  M.  Preeman  Electric  Co. 
Sockets  end  Wiring  Devices 
LIrtcoln  Electric  Co. 

Motors 

Illinois  Wire  &  Cable  Co. 
Wire  Cable 

Chstiten  Electric  Co. 
SwHdies  and  Baxes 


- WHOLESALE - 

ELECTRICAL  SUPPLIES 


PRINTERS 

PUBLISHERS 


PORTLAND  and 
SEATTLE 


PHONE  DOUGLAS  1221 

50  Main  St.,  San  frandsco 
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I  Ready  Reference  for  Western  Buyers 

■— T?j' 'mg  -  >Hi Trg= — 


J.  G.  POMEROY 

833  San  Fernando  Bldg. 

LOS  ANGELES,  CAL. 

RCPRCSCNTING 

ROME  WIRE  CO. 

Rubber  Covered  Macnet  and  Bare  Copper 
Wire 

M.  B.  AUSTIN  a  CO. 

Outlet  Boxea,  Lock  Nuta  and  BushinKS 

McGILL  MFC.  CO. 

Lamp  Guards 

THE  SUNLIGHT  ELECTRIC  CO. 
Caitwn  Incandescent  Lamps 


John  A.  Roebling’s  Sons 
Co.  of  California 


SAN  FRANCISCO 
PORTLAND 


LOS  ANGELES 
SEATTLE 


Wire  Rope 
Blocks  and  Fittings 
Electric  Wires  and  Cables 
Wire  Cloth  and  Netting 
Wire  Products 


THE  ELECTRIC  MATERIAL  CO.  I 

589  Howard  St.,  San  Francisce  1 

REPRESENTING  | 

G.  a  W.  ELECTRIC  SPECIALTY  CO.  = 
Cable  Potheads  Switching  Boxea  = 

WARD  LEONARD  ELECTRIC  CO.  | 

Rheostats  Resistance  Units  1 

ROLLER-SMITH  CO.  | 

Instruments  Circuit  Breakers  1 

WACLARK  WIRL  CO.  | 

Bare  and  Weatherproof  Wire  and  Cable  B 

BATES  EXPANDED  STEEL  TRUSS  CO.  | 

Steel  Poles  for  Transmission  Lines  = 

FRANK  B.  COOK  CO.  | 

Telephone  Protective  Devices  = 

TEMPLETON,  KENLT  a  CO.  = 

"Simplex”  No.  318  Pole  Jacks  i 

GENERAL  DEVICES  a  FITTINGS  CO.  | 

Switchboard  Fittings  Bus  Bar  Supports  = 

T.  J.  COPE  Conduit  Rods  Reel  Jacks  | 

ROME  ELECTRICAL  CO.  Magnet  Wire  i 


SAN  rRANCISCO 
595  Missiafi  St. 


LOS  ANGELES 
430  S.  Broadway 


PANAMA  LAMP  &  COMMERCIAL 
COMPANY 

Representing 

Menominee  Electric  Manafacturing  Co. 
Pittsburgh  Electric  Specialties  Co. 

W.  R.  Ostrander  a  Co. 

Russell  Electric  Co. 

Swedish-American  Telephone  Mfg.  Co. 
National  Stamping  and  Electric  Works 
Anderson  Eloctric  Specialties  Co. 
Lincoln  Electric  Works 
Miller  “Simplex”  Spotlights 

Jobbers  of  Incandescent  Lamps 

The  **Panama-Llte** 


The  Washington  Electric 
Supply  Co. 


**Thor^  Wsshsrs,  Ironsrs.  Clsansrs. 
“Unlrsnal”  Elsctrlc  Hoas  Nssds. 
“O.K.**  Rnbhsr  and  W.  P.  Wirs. 
“Kswanas”  Law  Volt  Planta. 

Nanglo  Codar  Polsa. 

KsUogg  Tslephono  Apparatna. 

“  J.  M.  Electrical  Prodnets” 

“J-C”  Electric  SsMerlng  Irona 
“Square  D”  Switchca 


907  Riverside  Avenue 
SPOKANE 


BUTTE 


GREAT  FALLS  1 


The  Montana  Electric  Co. 

“AFFORDING  THE  ULTIMATE 

IN  SATISFACTORY  SERVICE.** 


JOBBERS  or 

Supplies  Fixtures 
Machinery 


WCSTINGMOUSC 

DISTRIBUTORS 
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ENGINEERS  OF  THE  WEST 

- L..,.mt==i  Including  Mexico,  South  America  and  the  Far  East 


3B 


BECKMAN  &  LINDEN 
ENGINEERING  CORPORATION 

Expert  investigators  of  slactrochsmical  and 
electromstalinrgical  loads  for  power  develop¬ 
ments.  including  every  stage  in  the  design  and 
construction  of  both  power  and  chemical 
planta.  Raaearch  work  undertaken. 

423  Balboa  Bldg.  San  Francisco,  Cal. 

ELECTRICAL  TESTING 
LABORATORIES 

Electrical,  Photometrical,  Chemical  and 
Mechanical  Tests.  Insi>ections  of  Msterisis 
end  Apparatus  at  Manufactory. 

89th  Street  and  East  End  Avenue, 

New  York 

McMEEN  &  MILLER 

(Incorporated) 

ENGINEERS 

Investigations,  Appraisals.  Reports  for 
Finsneing,  Operating,  Rate  Adjusting  of 
PUBLIC  UTILITY  PROPERTIES 

1454  Monadnock  Block  Chicago 

H.  M.  BYLLESBY  &  CO. 

ENGINEERS 

New  York  Chicago,  Tacoma 

Trinity  Continental  A  Washington 

BuUding  Com*!  Bk.  Bldg. 

Purchase.  Ft  nance.  Construct  and  Oiwrate 
Electric  Light,  Gas,  Street  Railway  and  Water 
Power  Proportieo.  Examinations  and  Reports. 
UtUity  Sscnritics  Bought  and  Sold 

FORD,  BACON  &  DAVIS 

ENGINEERS 

58  Sutter  Street 

San  Francisco 

New  York  New  Orleans 

SANDERSON  &  PORTER 

ENGINEERS 

Hydro-Electric  Power  Plants  a  Specialty 

San  Francisco.  14  Montgomery  St. 

Chicago  New  York 

JOHN  S.  EASTWOOD,  C.  E. 

Designer  of  dams  of  the 
EASTWOOD  MULTIPLE  ARCH  TYPE 
Suitable  for  any  height  or  site 

Cheaper  than  earth  dams 

Stronger  then  solid  masonry 

Builder  of  the  HUME  LAKE  DAM 
Hearst  Bldg.  San  Frqpciaco,  Cal. 

'T^HIS  directory  is  consnltcd  by  financiers 
8  and  others  needing  the  services  of  an 
engineer.  Yonr  card  in  this  space  would 
place  yen  in  direct  touch  with  them.  It  offers 
sn  opportunity  to  sffectively  and  sconomically 
acquaint  them  with  your  qualifications. 

JORGE  VILLEGAS  D. 

CIVIL  AND  MECHANICAL  ENGINEER 
Solicitor  and  expert  on  South  American  Pat- 
enU:  Power  Plants.  Pumping  Stations.  Pipe 
Lines;  Reports  on  Copper  and  (3oal  Mines  In 
Chile  and  Bolivia. 

Merced  720-728  CaaUla  1952 

Santiago.  Chile 

Preparelburself 
For  a  Better  JobI 


liiUtfri 


No  matter  what  kind  of  work  you  are  doing, 
there’s  a  better  job  with  better  pay  waiting  for  you 
if  you  will  prepare  yourself  to  fill  it.  You  get  paid 
for  what  you  can  do,  and  that  depends  on  what  you 
know;  learn  more  and  you  will  earn  more. 

You  will  get  everything  needed  to  put  you  in  the 
big  pay  class  from  these  great  pay-raising  books. 
They  are  written  in  plain  everyday  English  by  some 
of  the  world’s  greatest  experts  in  each  line,  and  we 
give  a  year’s  consulting  service  FREE  with  each  set. 

Pick  out  the  books  that  suit  your  own  work  best 
and  mail  the  coupon  for  free  examination  today.  See 
the  free  offer  below. 


Electrical 

are  unqualifiedly  superior  to  any  other  instru* 
ments  designed  for  the  same  service. 

A.C.  or  D.C.  Switchboard  or  Portable  Instru¬ 
ments  for  every  field  of  Indicating  Electrical 
Measurement.  In  writing  for  catalogs  and  bul¬ 
letins,  please  specify  the  field  that  interests  you. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

109  Weston  Avc.,  Newailc,  N.  J. 

Pacific  Coast  Representative: 

Frank  E.  Smith.  682  Mission  St.,  San  Francisco 


Carpentry  and  Contnurting,  6  volumes.  2138  pages,  1000 

pictures.  Was  826.00 . „...Now 

Civil  Engineering,  9  volumes,  3900  pages,  3000  pictures. 

Was  846.00  . . . . . . ..Now 

Fire  Prevention  and  Insnrancc,  4  volumes.  1600  pages, 

600  pictures.  Was  820.00 . Jiow 

ElectricAl  Engineering,  7  volumes.  3000  pages.  2600  pic¬ 
tures.  Was  836.00 . Now 

Antomobilc  Engineering,  6  volumes,  2400  pages,  2000  pic¬ 
tures.  Was  828.00 . Now 

Machine  Shop  Pra^ice,  6  volumes,  2300  pages,  2600  pic¬ 
tures.  Was  83^.00 . ....Now 

Steam  and  Gas  Engineering,  7  volumes,  3300  pages,  2500 

pictures.  Was  836.00 . Now 

Law  and  Practice  (with  reading  course).  13  volumes,  6000 

pages,  illustrated.  Was  872.00 . . . . . . -Now 

Telephony  and  Telegraphy,  4  volumes,  1728  pages.  2000 

pictures.  Was  '820.00 . — . — . Now 

Business  Library,  10  volumes,  36800  pages,  2000  pictures, 

forms,  etc.  Wgs  860.00 . Now 

Sanitation,  Heating  and  Ventilating,  4  volumes,  1464 

pages.  1400  pictures.  Was  820.00 . . . Now 

PracticaF  Accounting.  4  volumes,  1840  pages,  800  pictures, 

etc.  Was  820.00 . Now 

Drawing,  4  vohimeb,  1^20  pages,  1037  pictures,  etc.  Was 
20.00  . . 8 . - . - . Now 


SPRAGUE 


Known  as  Sprague  S.  S.  Type.  An  Inexpensive 
Armored  Cable 


ExaminaHon 


»Send  the  coupon  and  tell  us 

what  books  you  would  like 
to  examine  and  we  will  send 
them  to  you  at  once  by  ex¬ 
press  collect.  You  won’t  be 
under  any  obligatioiu  to  buy 
and  you  don’t  have  to  send 
one  penny.  Take  a  whole 
week  to  decide  whether  or 
not  you  would  like  to  own 
them,  and  ship  them  back  at  our  expense  if  you  don’t  think  they 
help  you  earn  more.  If  you  do  want  to  keep  the  books,  just 
send  us  82.00.  The  balance  of  the  special  reduced  price  can  be 
sent  the  same  way — 82.00  each  month. 

AMERICAN  TECHNICAL  SOCIETY  —  Dept.  X-7921.  Chicago 


THESE  CURVED  SORB^ 
RIDE  OVER  THE  SHARP 
•  CORNERS  • 


Made  with  New  Ckide  wire  and  armored  with  a  single 
strip  of  interlocking  steel  with  gasket. 


AMERICAN  TECHNICAL  SOCIETY  —  Dept.  X-7921.  Chicago 

Please  send  me  set  of . . . 

for  7  days’  examination,  shipping  charges  collect.  I  will  examine 
the  books  thoroughly  and,  if  satisfied,  will  send  82.00  within  7 
days  and  82.00  e«u:h  month  until  I  have  paid  the  special  price  of 

8 .  If  I  decide  not  to  keep  the  books,  I  will  return  them 

by  express  at  your  expense.  Title  not  to  pass  to  me  until  the  jwt 
is  fully  paid  for.  Name  . . . . . . 

Reference  . . - . . . — - - - - - - — 


Write  for  Pamphlet  No.  B-3466 


SPRAGUE  ELECTRIC  WORKS 

of  GENERAL  ELECTRIC  COMPANY 
Main  OfHcea:  527-531  W.  34Ui  St.,  New  York,  N.  Y. 
COAST  OFFICES 

San  Francisco,  Rialto  Bldg. ;  Seattle,  Colman  Bldg. ;  Los  Angeles, 
Corporation  Bldg. ;  Portland,  Electric  Bldg. ;  Spokane,  Paulsen  Bldg. 
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i  Bargii  1  -rwTV 

BE  ALCRT-Sr  READY  TO 
STO(»  MOTOR  QUICK 
IF  YOU  GET  CAUGHT 
DANGER  -BE  CAREfUL 


The  Cutler -Hammer  Mfg.  Co.,  Milwaukee  and  New  York 


Pacific  Coast  Agents:  H.  B.  SQUIRES  CO. 
San  Francisco  Los  Angeles  Seattle 
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SAFETY  PRECAUTION-USE 
THE  C-H  STOP  BUTTON 

“Be  Ready  to  Stop  Motor  Quick”  is  part  of  warning  above  the  C-H 
Automatic  Controller  on  this  scrap  coiler  machine. 

Aside  from  the  safety  stop  feature  this  type  of  control  makes  the 
starting  of  the  motor  automatic  and  includes  overload  protection  <  as  well. 

C-H  Control  Apparatus  includes  automatic  and  manual  controllers  for 
all  kinds  of  motor-driven  machinery. 

Any  office  will  supply  you  with  Bulletins  and  information. 


C-H  Ballctin  9S01  A.  C.  559-rolt  5  H.P.  Aatomatic  Motor  Starter  with  push  button 
control  arranged  for  quick  etopping  of  ecrap  coiler  machine  in  preeeed  steel  plant. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

By  Large  Central 
Lighting  and  Power 
Companies. 

By  Telephone  and 
Telegraph  Compdnies 
and  for  Wireless. 

For  Mine  Locomo¬ 
tives.  Battery  Street 
Cars.  Railway  Sig¬ 
nals.  etc. 

For  Electric  Vehicles 
and  Industrial 
Trucks. 

For  Automobile 
Starting  and  Light¬ 
ing. 


:<0b>  ^Batteries  <^( 

carry  a  prestige  that  has  been  earned  by  years  of  proved  I 
performance  in  many  industries  the  country  over.  That 
proved  performance  is  assured  to  every  “Exide”  battery 
by  the  thirty  years  of  specialized  battery  building  experi- 
buy  ence  that  is  built  into  them. 

%S.&I  The  Electric  storageBatteryCo. 


nusurmosnuips 

Mtusa  Bv  ns 
imiTEDaTATEg 
OOVSBKMEMT 


The  oldeM  and  IsrseM  msnufseturer  of  Slotasc  Bstlericf  ia  the  country 

1888  -  PHILADELPHIA  -  1910 

New  York  Chicago  Clevalaad  Rochester  Miaaeapolis  Washiagtoa  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco  Toronto 


STANDARD  ' 

Light  and  Power  Cables 

include  a  complete  line  of  Paper, 
Varnished  Cambric  and  Rubber  In¬ 
sulated,  Lead  Covered  Cables  of  all- 
sizes.  As  to  their  quality  we  can 
refer  you  to  over  35  years  of  suc¬ 
cessful  service.  Write  our  nearest 
office  for  prices. 

Standard 

Underground  Cable  Co; 

Pacific  Coast  Dept. 

San  Francisco,  Cal. 

Los  Angelaa  Santtle  Salt  Lake  City 
Factories:  Oakland.  Cal.  Pittsburgh ,  Pa. 
Perth  Amboy,  N.  J. 


I 


Aluminum  Company  of  America 

,  General  Sales  Office,  2400  Oliver  Bldg., 
PITTSBURGH.  PA. 

PRODUCERS  OF  ALUMINUM 

Manufacturers  of 

ELECTRICAL  CONDUCTORS 

®  for 

Industrial,  Railway  and  Commercial  Power  Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Moulding, 
Extruded  Shapes 

«  also 

Litot  Aluminum  Solders  and  Flux 


Canada  —  Northern  Aluminum  Co.,  Ltd.  —  Toronto 
England  —  Northern  Aluminum  Go..  Ltd.  —  London 
Latin  America — Aluminum  Co.  of  South  America — Pittsburgh,  Pa. 


STEEL  POLES  '"SS.'* 


Cut  shows  Bates 
Steel  Poles  in 
street  lighting  ser- 
V 1  c  e.  2,600  of 
theoe  imles  repre¬ 
sent  a  big  factor 
in  Chicago's  vast 
a  1  e  e  t  r  1  c  light¬ 
ing  system. 

Bates  Steel  Poles 

are  becoming  uni¬ 
versally  popular 
world  wide.  Re¬ 
peat  orders  testify 
their  general  suit¬ 
ability  for  every 
Pole  purpose.  Tel¬ 
egraph,  'folephone. 
Power  Transmis¬ 
sion,  Electric 
Trolley  Lines, 
Electric  Lighting, 
etc.  Highest  class 
and  most  up-to- 
date  steel  pole 
equipment  in 
the  world.  Our 
STEEL  POLE 
TREATISE  tells 
the  story.  Ask 
for  iL 

About  2,000  tons 
of  steel  con- 
stantly  on  hand : 
immediate  s  h  1  p- 
ment  and  lowest 
prices. 

BATES 
EXPANDED 
STEEL  TRUSS 
COMPANY 

208  S*.  LaSsllcSt 
ChkafA,  III., 

U.  S.  A. 
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!  T)rp«  IK-4  R«Tcn«  Power  Relay 

Reverse  Power  Protection  of  Polyphase  Circuits 
Removes  One  Cause  of  Interruptions 

The  Type  IK-4  Relay  will  operate  correctly  on  practically  all  single  phase  short  circuits. 

- even  if  the  voltage  between  two  lines  that  are  short  circuited  falls  to  zero. 

- on  balanced  three  phase  short  circuits  with  10  amperes  secondary  and  one  per  cent 

of  normal  voltage  remaining. 

- on  practically  all  balanced  short  circuits,  even  with  a  voltage  as  low  as  one-half 

per  cent  normal. 

The  construction  of  the  relay  is  such  that  any  incorrect  tendency  on  one  phase  is  bal¬ 
anced  by  a  similar  incorrect  tendency  on  some  other  phase.  That  is,  the  true  power 
direction  will  control  the  operation. 

The  IK-4  Relay  has  other  strong  points  of  advantage. 

Consult  the  G-E  Relay  Specialist  in  your  locality 


General  Electric  Company 


Pacific  Coast  Sales  Offices  in  San  Francisco,  Los  Angeles,  Portland,  Seattle  Rnd 
Spokane;  Rocky  Mountain  Sales  Offices  in  Denver,  Colorado;  Salt  Lake  City,  Utah 


ik 


1 


Three -conductor  300,000  CM- Sector- Cable  6/32  by  6/32  paper,  1/8  lead 


Three-conductor  4/0  Paper  Leaded  Cable  for  25,000-volt 
Service 


2,000,000  CM  Paper  Leaded  Cable  for  600-volt  Service 


nsu 


For  Underground  Feeder-^  Distribution 

■^1 

The  General  Electric  Company  manufactures  high  and  low  tension 
paper  insulated  cable  either  lead -covered  or  with  special  finish  for  » 
installation  without  conduit. 

Over  200  miles  of  25,000  volt,  3 -phase  G-E  Cable  are  now  in  service.  :  J 
state  your  necessities  to  our  nearest  office.  o 


Diatrihutora  for  the  Pacific  Coaat 


Pacific  States  Electric  Company 

;ELES  OAKLAND  PORTLAND 


SAN  FRANCISCO 


SPOKANE 


Schenecta^tN-iY 


.1 
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MazO^ 


not  the  name 
of  a  thing, 
but 

the  mark  of  a  service 


MAZDA 


A  MAZDA  Lamp  fer  mrmrf  parpoM 


W  ^  H  V  Mazda  is  the  trademark  of  a 

world-wide  service  to  certain 

Wof  thm  mane  of  a  thing,  bat  the  mark  of  a  eervice**  manufacti^rs.  Its  pur- 

pose  IS  to  collect  and  select 

scientific  and  practical  information  concerning  progress  and  develop¬ 
ments  in  the  art  of  incandescent  lamp  manufacturing  and  to  distribute 
this  information  to  the  companies  entitled  to  receive  this  service. 

Mazda  Service  is  centered  in  the  Research  Laboratories  of  the 
General  Electric  Company  at  Schenectady,  New  York.  The  mark 
Mazda  can  appear  only  on  lamps  which  meet  the  standards  of 
Mazda  service.  It  is  thus  an  assurance  of  quality.  This  trademark 
is  the  property  of  the  General  Electric  Company. 


RESEARCH  LABORATORIES  OF  GENERAL  ELECTRIC  COMPANY 
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1^  zatMAowir, 
1^^  mntibAK.  ^ 


YEARS 


7^  H.P.  Three-Phase  Motor 


Automatic  Start  Induction 
POLYPHASE  MOTORS 

will  start  when  an  interrupted  current  supply  is 
restored,  with  the  same  demand  as  from  closing 
a  single  throw  switch  —  the  only  device  necessary 
to  start  them. 

Vi  to  60  H.P. 

THEY  KEEP-A-RUNNING 
CENTURY  ELECTRIC  COMPANY 

ST.  LOUIS.  U.  S.  A. 

Watam  Selei  Oftoes  sad  Stocks  at  Sea  Fraacitco,  PorUsad, 

Loi  Aacdes,  Seattle,  Spokeae.  Seh  Lake  Qty 

Member  SodelT  lor  Electrical  Derclofiment  —  Do  h  ElectricaHy 


FOR 


Friction  Tape  values  have  been  meas¬ 
ured  by  the  standard  established  by 
MANSON  TAPE. 

M ANSON  TAPE  is  a  rubber  filled  cloth  cape 
for  protecting  joints  in  insulated  wires  against 
mechanical  injury.  It  is  adhesive,  does  not 
unwrap  and  does  not  corrode  copper  wire.  Put 
up  in  neat  tin  boxes  keeping  the  tape  clean 
and  avoiding  waste. 

Manufactured  EXCLUSIVELY  by 

^  The  Okonite  Co. 

501  Fifth  Avenue,  New  York 
Gcstrml  E3ectrie  Compeny,  Chicago,  HI.,  Gan’l  Wastarn  Aganta 
F.  D.  Lawranca  Elact.  Go.  Pettingril-Aadrawa  Go.  Moy^ty  Elact.  Co. 
CineinnatL  O.  Boaton,  Mass.  Phlladalphia,  Pa. 


PIPING  m  Power  Plants  of  today  must  be  dependd>le. 
We  are  Pqiing  Manufacturers  and  Contractors  and  spec¬ 
ialize  in  Blast  Furnace,  Steel  Hant  and  Coke  Oven  Work. 


We  make  Pipe  Benda  of  all  kinds  and  aizea 
Cast  Steel  Valvea  and  Fittinga,  Etc. 


Let  US  know  your  requiremenlt. 


Pittsburg  Piping  and  Equipment  Co. 


TtICO  Pa  DRCDGCy  Pacific  Coast  Representative 
Monadnock  Bids..  San  rrancisco  3 


